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PATENT CHAEIOT 8TEEET CAB. a central ofiicc. In tlie latter, at certain hours of the day 

The novel vehicle represented in the engravings given ; and night, celebrated perfonuers might be engaged to 
herewith is designed as a substitute, in city streets, for both play, one, for example, executing classical, another sacrrd, 
omnibuses and horse cars. I'ike the former, it requires no another operatic, and a fourtli dancing music, on as many 
tracks, nor the acquisition of a riglit of way, and in com- separate ])iaiii)s. 'I'liese last could all be ccmnected with any 
mon with tlie latter it lias 
easy motion and superior 
facilities of accommoda- 
tion. The form is hand- 
some and symmetrical. The 
front part of the body in the 
swell fonns a kind of ob 
long octagon, while the 
bottom is of equal width 
along the entire length, ex- 
cepting a rounding at tlie 
hind end, forming a recess, 
so that the hind wheels do 
not project outward beyond 
the front part of the vehi- 
cle. The whole body is 
mounted on a combination 
of springs. 

The front axletree is 
short, so that the car can 
be started more easily than 
the ordinary omnibus, also 
turned around in its own 
length, and guided more 
accurately, so as to avoid 
irregularities in the road- 
way. Two doors are pro- 
vided, placed obliquely at 
the rear. Access is ob 
tained by a low step, so that, 
when the vehicle is driven 
close to the edge of a side- 
walk, a lady or infirm per- 
son may step therefrom di- 
rectly into the car. Tho 
arrangement of the interior 
resembles that of horse 
cars; the hight of the roof 
is sufficient to allow a per- 
son to stand erect with 
comfort, and the usual 
Straps for support while in 
this position are provided. 

A patent double reflecting lamp — a device of the inventor — 
is supplied, by which light is afforded in advance of the 
chariot as well as within the same. The weight of the entire 
vehicle is about the same as that of an ordinary omnibus, 
and the cost of manufacture, we are informed, is no higher. 

We learn that a car will probably be brought to this city, 
when those interest<'d will be given opportunities for its ex- 
amination. 

For further particulars, address the paten- 
tee and proprietor, Mr. Chauncey M. Murch, 
No. 278 W. Sixth street, Cincinnati, Ohio, 




Else some other kind, and so on. The subscriber then watch- 
es his clock, and at the specified hour turns a switch on his 
wall, which places his instrument in connection with either 
Monsieur's or the Signor's piano. Then all he has to do is to 
listen until he gets tired, whfii, without apologizing to the 

eminent performer, he 
shuts him up, by a touch of 
the finger on a button. 



MURCH'S PATENT CHARIOT STREET CAR. 

number of piano movements all over a <ity, so that the play- 
ing of one instrument in the c(>ntral bureau would, of course, 
be repeated on every other piano, no matter how many or 
how widely separated, and the effect would lie exactly as if 
the performer were iiulividiially in the parlor of every sub- 
scriber. The latter might be provided with a printed daily 
programme, specifyin}; that at snch and snch an hour Signor 
So and So would ]>iay certain music ; Moiisicnr Somebody 



Electro muxic. 

A correspondent. Dr. O. P. Hachenberg, 
calls our attention to his plan for playing one 
or more pianos by electricity, and suggests, 
among other remarks, that instruments thus 
arranged might prove an interesting feature 
in the coming Centennial Exhibition. Dr. 
Hachenberg says>; ' The electrical union of 
ten pianos is a very simple arrangement, but 
is controlled with singular effect to render 
volume and expression. One instrument 
serves to play upon, and the rest are connect- 
ed with it by electro magnetic attachments, 
so that the pressure " of a certain key on the 
key piano determines the striking of nine 
other like keys on the rest of the instruments. 
The pedals are governed by similar arrange- 
ments, and there is an apparatus whereby 
the music may be played upon as many or as 
few of the ten pianos as desired. 

The invention is not unpractical ; and in 
fact, a similar contrivance is in use upon the 
two organs of St. Thomas' church, in this 
city, whi>ve the tower bells arc also chimed 
in connection with the organs, by electricity. 
It suggests possibilities of future musical 
performances ^uite interesting. There is no 
reason, for example, why pianos, minus key- 
boards, should not be provided in houses, 
and their works connected with the key- 
boards of three or four instruments, say in 




Diucovery of a New 
mammotli Antliracllo 
roal Vein. 

The finding of the Mam- 
moth vein of coal at the 
Heading Company's Xoi- 
wegian shaft, between 
Pottsville and St. Clair, 
Pa., illustrates the correct- 
ness of the reasoning by 
which the conclusion was 
reached that an immense 
and almost inexhaustible 
basin of coal was lying 
deep underground at that 
point. 

When the shaft had been 
sunk to the depth of near 
ly 1,200 feet, it was re- 
solved, says the PottsiiUe 
Miners' JoumtX, to drill a 
test hole with the diamond 
drill, to find exactly how 
the veins of coal were situ- 
ated. This work went 
quietly on for several 
weeks, until a few days 
ago, when the above-men- 
tioned Mammoth vein was 
reached. 

Gen. Pleasants' original 
calculation was that the 
.Mammoth vein could be 
found at a depth of about 
l,.500feet. The actual dis- 
tance from the surface of 
the earth vertically down 
to the Seven Foot vein, 
the twin vein to the Mam- 
motli, is (,*J00 feet. The discrepancy is accounted for by 
the singular f onuation of the veins of coal as developed by 
the test drill. The Big Tracy vein basin is found to be 176 
feet deeper than expected. And the Orchard vein is so cu- 
riously formed that it was cut three times, the distance from 
its first appearance to the last being 250 feet. The strata 
overlaps or closely folds in a very remarkable way. Taking 
these two entirely unexpected and unforeseen distances out 
of the account, the calculation would have 
held correct. 

The Seven Foot vein, which is the upper 
member of the Mammoth, was found to be 
thirteen and one half feet thick, and of ex- 
cellent coal. Underneath this vein there are 
seven feet of slate, three and one half feet of 
good coal, four feet of slate, two feet of good 
coal, sixteen feet of slate containing iron ore 
balls, and six inches of carbonaceous iron ore, 
or black band. Then comes the Mammoth 
\e\\\,tii>&ilty-one fctt thick, next one and one 
half feet of partition slate, and under this it 
is thought there is a nine foot vein of coal. 
Below this, it is believed, comes the solid 
rock. 

Besides the red ash veins, which will be 
worked, there are the following white and 
'^r&y ash coals : Primrose, fourteen feet deep ; 
Seven Foot vein, seven and one half feet deep, 
and the Mammoth, twenty-one feet deep, 
making a total depth of forty-eight and one 
half feet of coal. 

The importance to Pottsville of the success 
of this great and plucky undertaking by the 
Reading Company cannot be overestimated. 
It makes Pottsville the great mining city of 
the future. For years and years to come, in 
all reasonable probability, hundreds, perhaps 
thousands, of men will be at work here, taking 
the black diamonds from this inexhaustible 
Hupply. It takes no great stretch of the ima- 
ijination, says our contemporary, to see in 
operation here the largest and finest colliery 
ill the world. 
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ANSTIE AND DUFBE ON THE ACTION OF ALCOHOL. 

About the last literary work of the lamented Dr. Anstie 
was to describe, in The Practitioner, what with unconscious 
prophecy he called his " Final Experiments on the Elimina- 
tion of Alcohol from the Body." 

Though fatal to a fundamental position of the ultra-tem- 
perance party, that alcohol is treated by the body precisely 
like a poison and eliminated without chemical change, the 
investigations thus closed will be more fruitful for good to 
the genuine temperance cause, we believe, than uuything 
else that has been done during the period of Dr. Anstie's 
labors. Moral and social reform can have no permanent 
basis other than in truth. And seeing no possible cure for 
the curse of intemperance except throuijh remedies suggested 
by real knowledge of the physiological as well as the moral 
and social problems involved, we cannot but regard Dr. 
Anstie — notwithstanding the opposition of the nominal tem- 
perance party — as one of the truest and most efficient tem- 
perance apostles of the time. This in justification, not 
apology. 

The controversy began, some fifteen years ago, on the ap- 
pearance of M. Lallemand's work, in which, on the tvi- 
dence of certain qualitative experiments detecting alcohol in 
the urine, it was asserteci that alcohol passes through the 
► ystom unchanged. This being true, the alcohol contained 
in wines and other spirituous beverages — as the temperance 
party were not slow to discover and teach — could be regarded 
only as a disturbing element, a poison, not only unservicea- 
ble to the system but positively harmful. 

A result so strikingly in opposition to universal experience 
could not go long unchallenged. Among others. Dr. Anstie 
Immediately instituted several series of experiments which 
proved that the idea of the non destruction of alcohol in the 
boiy under normal conditions, and its copious elimination by 
the kidneys, must hiive arisen from nothing less than an ex- 
perimental blunder. Except in conditions of profound alco- 
holic intoxication, there appeared in the urine only the most 
minute fraction of any substance which the comprehensive 
chromic acid test would lead one to believe might be alcohol : 
a position conlinued by the subsequent researches of Schuli- 
nus and Drs. Dupre and Thudichum. 

In 1807 Drs. Anstie and Dupre together made another 
series of investigations, covering a period of six months, and 
carrying the question of elimination as regards the urine to 
a higher certainty of conclusion. It was found that when, 
during any twenty-four hours, not more than an ounce and 
a half of absolute alcohol by volume was taken — whether 
under the form of beer, wine, or spirit of any kind — it was 
never possible to obtain evidence of the presence, in the 
whole day's urine, of more than a small fraction of a grain of 



unchanged alcohol, reckoning as such everything that af- : and the amount of alcohol in him carefully determined : or 
fected the bichromate test. When, however, the daily i rather, the whole of the .substances in the body and hlood 
quantum of one and a half ounces of absolute alcohol was I capable of yielding acetic acid. The experiments on this dog 
greatly exceeded, a larger portion of alcoholic substance was ! showed that a terrier of less than ten pounds' weight could 
found in the urine, though nevermore than one or two grains, ' take with comparative impunity nearly 2,000 grains of abso- 
notwithstanding as much as three or four ounces of absolute lute alcohol in ten days ; that on the last day of the regimen 
alcohol had been eonsumed. • he eliminated by all channels only 113 grains of alcohol; 

These experiments were followed, and in a general way and that on being killed two hours after swallowing half an 



confirmed, in 1870, by those of Drs. Parkes and Wollowicz, 
who, while admitting that it was quite improbable that any 



ounce of brandy, there were recovered from his whole body 
and all its contents (elaborately treated, so as to provide 



large amount of unchanged alcohol escaped through the | against material loss during the examination) only 2866 
kidneys, yet maintained that the amount might be larger grains of what might be taken for alcohol, a considerable 
than Drs. Dupre and Anstie had estimated, the period of eli- portion of it due, undoubtedly, to the normal constituents of 
mination assigned by them being, it was said, too short. the uimlcoholized body, previously noticed. 

The objection seemed well taken, and Dr. Dupre made, in j These results tally so closely with those obtained from the 
1872, a new series of investigations to test the matter more human organism, by other methods, that it is altogether un- 
thoroughly. Two unexpected and very important observa- : likely that the case against the theory of alcoholic elimina- 
tions resulted. .Some time previously Dr. Dupre had estab- tion could have been made much more conclusive had Dr 
lished the fact that — contrary to the assumption of Lalle- Anstie lived to submit a human subject to the chamber test, 
mand — it was possible to recover from urine, by distillation, ( -Vlcohol in less than narcotic doses is thus evidently dis- 
any alcohol it might contain, within an exceedingly minute 5 posed of almost entirely within the body. What becomes of 
fraction. He now discovered that there is, in the urine of ' it V That it cannot be stored uii permanently in the body is 
persons who drink no alcohol, a small quantity of a sub- 1 jiroved not only hy the experiments above narrated, but by 



stance, which not only affects the chromic acid color test pre- 
cisely as alcohol does, but is similarly convertible into an 
acid which reacts precisely like the acetic acid derived from 
alcohol. If itis alcohol, it is certainly not alcohol which has 
been taken into the body as such, since it appears in the 
urine of teetotalers;. He found further that this small nor. 
mal constituent of urine represents that minute portion of 
supposed alcohol which (ran alone be found in the urine after 
moderate doses of alcohol. After narcotic doses, however, 
the larger <inantity of material, capable of reacting like alco. 
hoi, which appears in the urine, undoubtedly reiiresents a 
real alcoholic elimination. 

As for the temporary retention of alcohol within the sys- 
tem, as had been suggested, to be eliminated by the kidneys 
at a later period, the facts were altogether adverse. For ex- 
ample, during the course of twelve successive days, during 
which something over nineteen ounces of alcohol were taken, 
not one thousandth part was eliminated by the kidneys; and 
the rate of elimination was no greater at the end than at the 
beginning of the period. There remained fully nineteen 
ounces of alcohol to be accounted for: it certainly could not 
remain unchanged in the system without creating violent 
disturbance. 

Possible eliminations by the skin, the bowels, and the 
lungs remained to be tested. These were not, and had not 
been, neglected. Already Dr. Anstie had made many experi- 
ments, admittedly rude but still sufficient to prove that no 
considerable quantity of alcohol escaped by the skin except 
duri'ig dead drunkenness. In 1866 Dr. Dupre estimated the 
alcohol in the fa'ces of a typhus patient whose daily allow- 
anccof brandy was six ounces: the alcohol eliminated by 
the bowels proved to be less than one tenth of a grain in 
twenty-four hours. 

The question was thus narrowed down to possible elimina- 
tion by the lungs. This too had been repeatedly tested, and 
only the most trivial quantities were found to be so elimi- 
nated ; and as Professor Binz subsequently pointed out, the 
amount would naturally be overestimated, since the volatile 
ethers, which we smell in the hreath of persons who have 
been drinking wine, brandy, whisky, and the like, affect the 
chromic acid test iirecisely like alcohol. During the twelve 
days ahove mentioned. Dr. Dupre found, by methods proved 
hy careful check experiments to be capable of indicating at 
least two thirds of the alcohol which might pass out with 
the breath, that about half as much alcohol was eliminated 
in the hreath as in the urine. 

Experiments like these would seem to be sufficient to dis- 
pose of the elimination theory; but more exacting ones fol- 
lowed, in consequence of Victor Subbotin's study of the 
actiou of alcohol on rabbits enclosed in a Pettenkofer cham- 
ber, a plan which made it possible for the whole of the ex- 
cretions — breath, urine, dung, and sweat — to be collected, and 
the amount of alcohol in them estimated. The experiments 
made hy Subbotin were unsatisfactory in that the doses of 
alcohol administered were enormous, and the rabbit is an 
animal specially incapable of withstanding severe alcoholic 
narcotism. 

It was unfortunate at this stage of the investigation that 
London did not contain a Pettenkofer chamber large enough 
for research on human beings, and Dr. Anstie and his 
assosiate were unable to provide the four thousand 
dollars which one would cost. So they were forced to con- 
tent themselves with a smaller apparatus and smaller ani- 
mals. Dogs were selected, being known to bear alcohol 
with some approach to human tolerance for that substance, 
Two healthy terriers were chosen, one (A) weighing 10 
pounds, the other (B) weighing 9 pounds 12 ounces. 

We have no space for a description of the apparatus pre- 
pared, or the iirocesses and precautions taken to guard 
against deceptive results. Suffice it to say that the experi- 
ments on the dog. A, showed that two drams of brandy, con- 
taining 4773 grains of absolute alcohol, can he disposed of 
by a little terrier within eight hours, with the elimination of 
only one fifth of a grain of unchauged alcohol by all chan- 
nels together. It was further ascertained (before brandyhad 
been given) that there was in the dog, as in man, a small 
normal elimination of substances capable of reacting like 
alcohol. 

With dog, B, the experiments were even more conclusive. 
For a period of ten days he was given daily one ounce of 
brandy, containing 190'98 grains of absolute alcohol, adminis- 
tered in two portions. On the eleventh day he was killed, 
quickly cut into minute fragments— bones, skin, and all — 



the everyday experience of thousands of drinkers. The ex- 
cess of ingestion over elimination would long since have 
stored tlieir bodies with more than their own weight of alco. 
hoi, were there no internal disposition made of it. What can 
that disposition be'/ Does alcohol play the part of a food? 

The complex function of food is (1) to build up the body ; 
(2) to repair waste; (8) to maintain the bodily heat; (4) to 
evolve energy to be exjiended in internal and external work. 
Does alcohol meet any of these requirements'? 

There is no evidence, thus far, to show that its products 
can help in any way to form tissues; hence we cannot give it 
credit for building up the body or repairing waste. On the 
contrary, it seems rather to retard tissue change, either con- 
structive or destructive. To those who hold the ancient doc- 
tr inethat pysical anergy is developed only by tissue destruc 
tion, the last-mentioned fact bars the way to any recognition 
of the possible usefulness of alcohol as a force producer. 
But every physiologist of standing now admits that the force 
required for the great bulk of the work done in and by the 
organism is evolved directly from the food carried to the 
several organs by the blood, without its previous employ, 
ment in tissue forming. The objection is therefore ground- 
less 

The apparent inability of alcohol to perform the third part 
of the function of food, that is, to produce heat, affords an- 
other plausible but unsubstantial argument against the pos- 
sibility of its food action. The observations of Dr. Parkes 
go to show that, so far from raising the temperature of the 
body, alcohol slightly depresses it. But too much must not 
be inferred from this fact. There is no lieat-producing food 
of greater efficiency than beef fat; yet an ounce of beef fat 
would no more raise the temperature of the body than an 
ounce of alcohol. 

Does alcohol meet the fourth requirement of food ■;' A very 
large part of the available energy of the body is developed 
by the oxidation of hydrocarbon, like fat. Being a highly 
oxydizable hydrocarbon, it would be strange indeed, as Dr. 
Anstie remarks, if its oxidation did not prove to be the mode 
by which alcohol disappears within the system. There is 
much to sustain this view, and not a fact to disprove its 
correctness. The theoretical force value of the alcohol daily 
disposed of by multitudes of sober peojile is very great. It 
is incredible that so much alcohol can he tntnsfonned in the 
body without the evolution of energy, for good or evil. It 
does not, in the temperate peojile in question, produce any 
visible disturbance of their hodily functions. It must then- 
fore be vitally in;eful, and belong, where Pa vy and niiiversal 
experience jiut it, niu»»g the force-producing foods, its use- 
fulness depending very largely, it would seem, in tlte rapidi- 
ty of its transformation, and the promptness with which it 
supplies available energy. 

This, it is proper to add, with important limitations. Be 
yond a certain small dosage, perhaps six or eight hundred 
grains in twenty-four hours for an average adult in health, 
alcohol is demonstrably a dangerous narcotic poison, not the 
least of its disadvantages being that it cannot be eliminated 
to any considerable extent. If employed at all, in health, it 
is obvious that it should be used for special purposes and 
with great care, unless it be in the diluted condition in which 
it appears in cider, beer, or light wine. 

In many diseases, the system seems to be able to make use 
of almost unlimited quantities of alcohol, with strikingly 
beneficial efFeets ; but that is a field upon which it would be 
out of place here to enter. 



OTJE NAVAL EFFICIENCY. 

Large standing military establishments have always keen 
justly viewed as unnecessary and inexpedient in this coun- 
try ; and it is the standing argument, of those who would de- 
fend the paucity in numbers of our war vessels, that we can 
afford to remain quiet, watching the development and trial 
of new systems by foreign nations, gaining experience with- 
out sharing in its cost, and simjily maintaining a nucleus 
which, in time of need, the resources of the country could 
speedily augment to formidable dimensions. In the ab- 
stract, certainly, no exception can be taken to this reasoning, 
but unfortunately practice and theory are at wide variance. 
Instead of devoting moderate sums to the thorough construc- 
tion and maintenance in the highest possible efficiency of a 
small number of vessels which, though even not embodying 
the very latest refinements, are nevertheless types of their 
kind, the enormous sum of fifty millions of dollars of the 
people's money has literally been frittered away during the 
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past five, ycart; in tinkering old ship,sofwar, not one of which 
is thorimghly lit for severe service. Tliree niiUion two hun- 
dred thousand dollars has hsH-n appropriated tor eight new 
sloo)is,itis true,but this is not included in the above aiuoant; 
nor is any portion of the same, except oni' million dollars, 
chargeable to any other necessary expenditure saw repairs. 
The money thaf has been wasted is sufficient to have pro- 
vided a powerful lieet.iirmed with every accpssoryof modern 
warfare, instead of a navy the crack ships of which could 
not, as the Key ^Vest drill proved, steam iit a higher rate in 
company than four und a half knots pee hour, and which 
arc armed with guus contemptible before the modcvn Euro- 
pean ordnance. 

-X. wry lirief rxamination of the present condition ot the 
array of vessels now Iwrne on tlie navy register, as reci'ntly 
given bytho Arrm/ and ynei/ .Uurno.l, will show to the 
reader that the >itatns of affairs is the reverse of encourag- 
ing. Beginning with the wooden vessela,there are five large 
steam frigates; one is utterly rotten and worthless, and the 
newest ofth« retst, the Franklin, built shortly afterthi- war, 
is armed with old-fashioned smooth bore flinch gun^i, and 
can, as the writer knows by personal experience, just hold 
her own against It stiff gttle, under full steum power. The 
next class or second rate include)! thirty-three vessels; three 
are old paddlewheel shipx twenty years and over old, one 
being changed to a .screw steamer. Eight ari^ " Isherwood's 
failures," rott(?n, not worth repairing, and will shortly be 
broken up. Five are old-fashioned but in moderate Condi- 
tion ; the boilers are so placed as to be uni)rotected. Four 
hav^' Isherwood engines und ilartin boilcrs.and are >iiuall ves- 
sels built of white oak,moderatelv rotten. Five built before 
the war art* tin- best vessels in the .service. Six are not 
■lunched, one never will be, the rest have engines — Islier- 
wood again — every one of which has gone into the scrap 
heap. One is being tinkered at, and has cost two aud a half 
millions alone thus far for repairs, and one has never been 
to sea except for a deceptive trial. Her total weight is 
4,339 tuns, and of this her machinery and coal alone weigh 
2,010 tuna. 

The third clasi; numbers t»veiity-foar vessels ; one, the 
Swatara, lias I>een n-huilt and fitted with compound engines. 
She consiitnts 15 tuns of coal under six boilers per 24 hours, 
and makes an average speed of 6i knots. Five are in fair 
condition, though mertJy old-fashioned g>in boats. One has 
had her machinery condemned and is bciii^ repiiiit;<]. Two 
lire old sailiujj vessels on which attempts at coii\'ersiou into 
steamers are being made. Two are unsafe in a seaway ; two 
are coindenmed and are to be broken up. .\nother is old atul 
ust>less. Two are in Asia and cannot get back; two are unsea- 
worthy. Two more arc worthless, and are to be repaired, if 
possible. Fivi* an? three-guii gunboats, (boilers above the 
water line and bad machinery), and the last is an old paddle 
wheel steamer, 2.5 years old, stationed on Lake Eric. The 
fourth cIrrn inchuU's a cnuple of old blockade runners und 
Home dispatch boats. 

The ironclads number fifty-one. There are twenty "light 
drafts," which are condemned and perfectly worthless. The 
department is selling them at any price. Xext, there are 
seven of alM>ut l,20t tiuis displacement. Thest' l>ii\e la- 
minated armor, which guns equal in powtrr to the 7, 8, and !1 
inch Woolwich rifles can pierce like .so much cardljoard. Six 
monitors have about 1,500 tuns displacement, open to the 
same fatal objection. Four nre double tnrreted, and displace 
:l,000 tuns. These have green white oak hulls, thoroughly 
rotten, and armor also no shield to tuoderu hoavy pro.iectilea. 
Four more are on the ntocks, have never been Iiiundied, aud 
are so much decayed that it is itMonnneniled that they be 
broken up. Three are a reinnant of the old Mississippi 
flotilla, of course now of no vabic. The Dictator has 
weak armor; but if this eoukl be repluced with solid plating 
and modern guns be niouutt'd in her turrits, she would be 
one ti the most formidable ironclads afloat. The .same may 
be said of tlii,^ tuifinished Puritan. The Roanoke is an old 
frigate razeed und covered with worthless armor. 

Add to this category u few tugs, two torpedo boats, and a 
few ancient sailing vessels <used for practice, store, and re. 
ce.iving ships), and the entire I'nited Statt'K Navy is summed 
up. 

* ^ > ■ ■ — — 

FBIKTIirO THE PATENTS. 

Kecently, in the House of Keprcseutatives, tlu; committee 
on appro l)riati<ms reported a clause authorizing the expend, 
iture from tlie patent fund of |40,000, for producing copies 
of current and back issues ofthe patents, whereupon several 
gentlemen took occasion to express their sentiments. 

It is gratifying to observe that all of the speakers were in 
fa\or of having the back jiatents printed as early as practi- 
cable: and although tlicy did not .sanction a sutficiont appro, 
priation for the work this time, they did something towards 
it, anil expressed tho opinion tint next yeiir it should be 
wholly accomplished. Mr. Jleyers thought that the proposed 
printing would greatly benefit inventors. " We .should, "he 
said, "consult their best interests, ami in doing so will al- 
ways best dcvelope the inventive genius of our people." 

Mr. Conger said : " 1 think it very necessary and essential 
to the interest of inventors, who pay all these expenses in 
the end, tliat as lai^e a» amount as it is possible shall t>e ap. 
propria led " 

Mr. tiarfield wiw in favor of a larger appropriation, luit 
'bought it impracticable at present to use it, owing to the 
crowded state of the Patent Oflice, and the conseijuent ne. 
cesaity of hiring space, at a heavy cost, if additional drafts, 
men were to be employed. 

■ *«»■ * . 

Nine thodsand dollars has thus far been (•ontributed to. 
ward the Agassiz monument. 



THE CULTIVATION OF 0TSTEB8. 



lu our last issue, we traced the oyster from the spawning 
bed through its f onr or fi\-e years of development. It is now 
on what may be called the fattening ground, the firm gravelly 
bottom of a channel between rocky islands, swept bv a tide 
which runs like a river in flood. Here the oysters spend 
their last season, with as much enjoyment, we fancy, as oys- 
ters are capable of. The conditions of oyster life are here 
evidently at their best, for the oysters improve astonishing- 
ly, doubling in bulk of meat, it may be in six months. Here 
the crooked are made straight by their own effortK, the slen- 
der grow bioad imd round, the lank become stout, and the 
flfsh of all grows plump and hard to the very gillf. Xotice 
the difference between the ojiened "natural" and a " trans- 
plant " of corresponding age, especially in front of the circu- 
lar muscle commonly called the heart ! 

But the oyster is not yet in condition to tickle the palate of 
the epicure. It is full of bitter, salt sea water; the gills are 
discolored, and the whole system needs renovating. It must 
have a drink of fresh water. The aomnion run of oysters 
are token dirwet from the "salt " to the market. ICot so the 
fancy product of cultivation, Thr^seare taken to the mouth 
of a sweet-watered river and placed for a few hours in a 
shallow float, which swims n(!ar the surface of the water. 
Here the oysters " drink," as it is technically called, ..»pirting 
vigorously, and freeing themselves of all deteriorating mat- 
ter. Open one now. It lies plump and white in the shell, 
rounded to the gills, which arts scarcely visibhi, in every part 
clean and tempting to the most fastidious. Taste it, and know 
how sweetly delicate an oysttT may bel 

Not many people know it, but there is as great a difference 
between a thoroughbred oyster, properly handled, and an or- 
dinary oyster such as one sees in the markets, as there is be- 
tween a rough seedling pear and a Bartlett which melts in 
the mouth. Those who have learned the difference experi- 
mentally will eat no other where the cnlti^'utfd are to be 
found. 

The variety wo have been studying are genuine ' sadtlle 
rocks," raised on their native soil. Other varieties differ in 
color and flavor, and have their local admirers; but none 
surpass the true saddle rock in all the qnulities that form 
the perfect oyster. 

"Weset out to describe the cultivation of oysters, and have 
done so as one might describe the cultivation of wheat in Ne- 
braska, omitting to mention grasshoppers. It will not do, 
however, to leave out the shadows of the picture. The oys 
ter eater may care but little for the long battle that Imsbet'U 
waged with various enemies to secure the development of 
the savory morsel that lies before him on the half shell ; but 
to the man who raised the oyster it is a matter for serious 
consideration. If a crop of wheat required five or six years 
to come to maturity, and during all that time was subject 
to invasion by destructive insect pests, not to mention hu- 
man marauders and elemental dangers, it would bear some 
reseniblance to a crop of oysters. The likeness would he 
Mtill closer if the attacks were made invariably in the dark. 
It is hard watching against enemies which work undercover 
of from ten to a, hundred f»et of water. 

The chief animate cnemien of the oyster and the oyster 
cultivator are (barring oyster thieve.s) the starfish, the drill, 
aud — shall we aay it? — the periwinkle The starfish is pe- 
rennial. It is to tlu' oyster grower what the grasshopper 
or the army worm is to the farmer on terra jimm. Its worst 
assaults, too, are made in like manner, that is, in over- 
whelming masses. The sea is full of them, and at times they 
will come up from deep witter in solid column, broad enough 
to run over large areas, and so numerous that not a living 



■gun by the drill. It would be fortunate, indeed, for our 
r oyster breeders if the st«rs were thus dependent. It is true 
■. enough thtit the drill paralyzes the oyster (chiefly those un- 
■ der three years old) by boring a hole into the oyster's heart, 
! as its large muscle is called ; but the star waits for no such 
inter\'ention. On the contrary it destroys both the drill and 
the oyster, and every other mollusc it comes across. 

In the current issueof the Popviar Sciente Monthly, Mr. 
Lockwood gives a more correct account of this baleful star's 
proceeding;;. Heerrs, however, in saying that the star mere- 
ly clasps the oyster, thenpatiently awaits its opening, where- 
I upon it drugs its victim ns a burglar might blow chloroform 
1 through the crack of a partly opened door. The rapidity 
I with which starsdestroy oysters, and the invariable corrosion 
j of the outer edge of one of the valves of the oyster's shell, 
1 nniking it shorter than the other antl the junction of the 
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two imperfect, is evidence enough that the burglar waits for 
no opening of the door. By what process the shell is eaten 
away, whether by an acid secretion or otherwise, we do not 
know. That it is eaten away, the shell of every oysterkilled 
by stars bears unmistakeable testimony. 

The case of the periwinkle is less clear. The assertion of 
certain naturalists that the 'winkle is a harmless and innocent 
vegetarian is met with such derision, by oystennen, as shep- 
herds would be hkely to greet the assertion with that wolves 
eat nothing but grass. They regard 'winkle as the chief de- 
stroyer of mature oysters, and will show you just how the 
oyster's nose is broken off between the tough foot of the 
'winkle, and its outer whell. TUey have caught the rascal in 





i woKK in rfci:i\\i,Mii,k;- 

I the act time and again, with more or less of the oyster de 
voured. It is a i>r<>tty case of conflicting testimony as it 
stands, possibly one of mistaken identity. 

The drum fish, which makes such havoe among the oys- 
ters of other localities, is but an occasional visitor in the 
Sound, and never in sufficient force to do much harm. 

It must not be supposed that this exhausts the list of tQie 
difficulties and dangers which the oyster grower has to con- 
tend against. Inanimate »s well as animate Nature bears 
hartl nl>on him in more ways than we ha\'e space for men- 
tioning. Nevertheless endurance, pluck, and energy prevail 
in this as in other fonns of industry, especially new ones, in 
which everything has to be learned by experience. Though 
greatly extended during late years, the business of oyster 
culture is yet in its infancy. It cannot fail to become more 
and more important as rapid transit broadens the area over 
which live oysters may be flistributed, and more of the in- 
habitants of the interior learn to know the oyster's capabili- 
ties. 

In closing, we must express our spucial indebtedness for in- 
fomiation, for opportunity to study the workings of oyster 
culture on the spot, and for the specimens selected for these 
illustrations, to the Messrs. Hoyt Brothers, oyster farmers 
and dealers in fancy oy.sters, at Norwalk, Conn. 
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thing remains in their path. Miles of oyster beds have been 

laid waste b)' them, and the perpetual possibility of such 

invasions makes the oyster grower's investment extremely 

j precarious. It is only by constant dredging that it is possi- 

j ble to do anything on the north shore of the Sound, the cost 

j of carrying on the war, withthe losses entailed, making the 

I heaviest of the oyster breeder's taxes. On the Ijong Island 

I shore they have been, we are told, lesf> troublesome of late. 

I By persistent labor ntany grounds formerly given over to 

j their ravages have been recovered ; and when steam comes to 

be more generally used in dredging, it ia possible that the 

pest may be quite overcome and exterminated. 

A short time ago one of our scientific cotemporaries pub- 
lished a digest of a French report, in which the starfish was 
described as helping to complete the work of destruction bej 



PrIzeH Tor Chemical Dincoverles. 

The following prizes for chemicid discoveries are offered 
by the tiociete d' Enconragcnunt, Paris : Disinfection and 
prompt clarification of sewage,$300, 1875. Ink not attacking 
metallic pens, $200, 1875. Economical production and ap- 
plication of ozone,$COO, 187.5. Fixation of atmospheric nitro- 
gen, either as nitric acid, ammonia, or cyanogen, f 400, 1876. 
.\rtificial prtxluction of graphite, suitable for lead pencils, 
|600,1877. .\rtificial preparation of a compact black diamond, 
$600, 1877. Industrial application of oxygenated water, 
?400, 1878. 



The Bailwar World, 

This is the title of a new and handsome weekly paper, 16 
quarto pages, $4 a year, lately established at Philadelphia. 
It is the successor of the United States Railroad and MtTtinf 
Regviter. If we may judge from the contents of the first 
number, the new periodical is in the possession of the real 
requisites for success!, namely, ability and enterprise. We 
cordially wish for it the highest prosperity. 



It is reported that the owners of the Great Eastern aie 
contemplating the project of turning the ship into an immense 
hotel, and sending her to the Ontennial Exposition. 
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FINIBHUra LOCOMOTIVE WH££L8. 

On page 6 of our current volume, we illustrated an inge. 
niously designed machine for slotting curvilinearly the in- 
sides of locomotive wheels made of wrought iron ; and in 
further illustration of the subject of finishing such wheels, 
we publish two views of a tool of German origin, exhibited 
by the Chemnitz firm at tlie Vienna Exposition. It is de. 
signed for planing the spokes of locomotive wheels, the tool 
traveling at an angle to the horizontal to pr»^-ide for in. 
creased thickness of metal at the hub. The tool holder is 
located at the outer end of a reciprocating ram, said ram 
working in guides formed on a plate which can be adjusted 
at different angles, so that the tool is made to take its cut in 
a direction corresponding to 
the desired taper of the wheel 
spoke. 

The tool holder at the end 
of the ram is adjustable verti- 
cally, and it is also provided 
with a. toothed arc actuated by 
a worm, and so arranged that 
the point of the tool can be 
made to traverse on the arc o f 
a circle, convex upwards, this 
traverse being self -acting. In 
this way the desired rounded 
form can be given to the edges 
of the spokes. The motion is 
given to the ram by a crank of 
adjustable throw in the ordi- 
nary way, a nd it will be noticed 
that the carriage on which 
the ram is mounted is capable 
of being traversed along its 
bed by self-acting gear, the 
machine being thus made avail- 
able for a variety of work be- 
sides that of spoke edge pla- 
ning. This machine is, in 
fact, u very useful one for a 
locomotive shop wliere il is 
desired to turn out highly finished wheels, 
good design generally. 



taken up, and necessarily oi^eiipifs increased space. In ^ 
word, it swells, and in so doing pushes olf the jvaint film, 
which, sooner or later, drops away from it. This undenuin- 
ing action of the rust is the chief difficttlty to be eontendfd 
with in effectually preserving iron surfacoH \>y means of paints 
or \arnishes. It is not improbable tliat the linolein itself 
an oxide, may impart oxygen to tlii> iron, and thus ])romote 
its rusting. This idea has been suggcstpd by Professor Wil- 
liams in a recent treatise on the subject ; and wliili^ it is pure- 
ly speculative, it may account for the oxiilation of iron sur- 
faces, when to all appearance effpctiuilly protected by a film 
of paint thick enough and continuous (enough tocxrliide botli 
air and dampness. 




would probahly answer, but paraffin is as cheap as any, and 
^uite as good if not better, the only exception as to quality 
being made in favor of some kind of vitreous enamel, whick, 
while costing more, would certainly be more permanent in 
its benefits. Brushed upon the outside merely, it is doubt- 
ful if paraliin would have much effect in preserving the 
iron, while it ivoiikl certainly tend to lessen* if not destroy, 
the mechanical adhesion of a surface paint. There is no 
reason, however, why bridge work, iron fronts, etc., should 
not be treated with paraffin before they leave the shops 
where they are made, which would greatly simplify the 
jjroblem of their easy and economical preservation from oxi- 
dation. In the absence of such treatment, a careful coating 

with the paint above described 
will probably prove the most 
effectual means of protecting 
iron surfaces. — Painters' Mag- 
azine. 
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Tbe Protectiouof Iron Sarfaces. 

The increasing utilization of iron as a material of architec- 
tural and engineering construction, and the necessity for 
protecting it from surface deterioration by means of some 
kind of paint which is at once economical and durable, have 
given the subject to be considered in this article a very great 
practical importance to painters. Until within a short time, 
our painters have not seemed to realize that iron required 
special treatment, very different from itbat which would 
answer with wood or brick ; and during the first ten or fif- 
teen years of the history of iron architecture in this coun- 
try, the best effects of design and ornamentation were spoiled 
by heavy coats of white paint, which were sure to become 
streaked with reddish stains very soon after they were put 
on. There has been a very decided progress — to- 
wards a style of painting at once tasteful, durable, 
and adajjted to iron as a material of construction 
— since white iron fronts were general, and many 
of the iron buildings in New York are models of 
beauty as well as strength ; but we may consider 
the painting of iron an art yet to be learned by a 
majority of painters, if we may judge by the 
many conspicuous examples of ugliness and ba<l 
taste which disfigure our finest business streets. 

In mixing paints for iron surfaces, it is of the 
first importance that the best materials only be 
used. Linseed oil is the best medium, when free 
from admixture with turpentine. A volatile oil, 
like turpentine, cannot be used with advantage 
on a non-absorbent surface like that of iron, for 
the reason that it leaves the paint a dry scale on 
the outside, which, having no cohesion, can be 
readily crumbled or washed away. Linseed oil, 
on the other hand, is peculiarly well ad&pt»d for 
this purpose. It does not evaporate in any per- 
ceptible degr»e, but the large percentage of lino- 
lein which it contains combines with the oxygen 
of the air, and forms a solid, translucent substance, 
of resinous appearance, which possesses much 
toughness and elasticity, and will not crack or blis- 



An Vnliappy Attaclnment. 

The Dover (Ohio) Extorter 
states that a painful scene oc- 
turred in a church in Bucks 
township, Ohio, a few Sundays 
ago. The church . had lately 
undergone repair. Amongother 
improvements a new coat of 
paint was placed on the pews, 
followed by a coat of varnish ; 
the result was most pleasing to 
the eye, but unfortunate! 
varnish had been appli 
in the week that it hp ,,■■ 
time to become hard b' ,i 
day, when the congj 
flocked to their seats. !So 
parent inconvenience was suf- 
fered until the clergyman was 
about to deliver the benedic- 
tion, when the congregation 
were horrified to find that they 
In selaeting a paint for ron, mechanical adhesion is a con- were unable to stand up; they were, in fact, glued, or rather 
sideration of the first importance. In thia respect, paints varnished, to their seats. Their spasmodic efforts to rise were 
differ widely, but it must be remembered tint, in painting or most distressing to witness ; in vain did the clergyman ex- 
varnishing a metallic surface, mechanical adhesion is all we hort them from the pulpit to resignation. They were seized 
have to depend upon. With absorbent surfaces it is different, with a kind of panic, all the more frightful because they 
Professor Williams gives it as his opinion, based on observa- were for the moment powerless ; at last, by what seemed to 
tion and experiment, that pitchy or bituminous films are cs- ' be a simultaneous and herculean jerk, they managed to tear 
pecially effective as regards their adhesion to iron : for ex- themselves from their sittings ; but at what a sacrifice ! The 
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ample, solutions of asphalt or pitch in petroleum or turpen 
tine. These are also very effective as regards continuity, 
owing to the fact that, in drying, they form plastic films, 
which yield with the expansion and contraction of the ir»n. 
and manifest no tendency to crack. If the surface is rusty. 



pews were literally covered with fragments of Sunday ap- 
parel. Shreds of silk, lawns, calico, broadcloth, and cassi 
meres were left as souvenirs of the tenacity of the varnish 
used in beautifying that church and the hapless congrega- 
tion, rushing from the doors, hurried homewards with an ex- 



they penetrate the oxide scale, and envelope the particles pression on their faces as though their hearts were evenmore 
very effectually, making them a portion of the pnint, The severely rent than their garments, 
solubility of such a film in water may bi' counteracted by 
mixing it with linseed oil. The experiment may easily be 
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ter l)y reason of the expansion and contraction of the iron with tried by mixing about two parts of Brunswick black wit h one 
variations of temperature. It is, moreover, remarkably ad- , of white, red, or stone colored paint, the body of which is 
hesive, is impervious to water, and is verydifficult of solution composed of rod or white lead or litharge, lii-d leatl is the 
in essential oils, spirits, or naphtha, and even in bisulphide best for many reasons, if finely ground and thciroughly 
of carbon. Another important advantage of linolein is mixed with linseed oil. Any •ne of several kinds of bitu- 
that it expands in drying, which peculiarly adapts it to iron men may be used, either natural mineral asphalt, pine jiitch, 
surfaces ; since cracks, however minute, resulting from j or artificial asphalt, such as gas tar or the residuum of po- 
shrinka<jc, expose enough of the metal to afford a chance for • troleum distillation in cases whertt the crude oil has heen 



corrosion, which will spread in all directions, undennining the 
paint and causing it to scale off, besides discoloring it. 

^Vith all its advantages, however, the best linseed oil paint 
is but poorly adapted to long service as a protection to iron 
surfaces exposed to extreme variation of temperature and 
to all kinds of weather. Even the continuous film of lino, 
lein, notwithstanding its compactness and the additional 
substance afforded by the body of the paints, gradually losses 
its toughness, curls up, and peels off. If chipped off by ac- 
cident before it had lost its hold on the iron, we find, if we 
carefully examine the exposed spot, that a thin film of oxide 
has formed under it. This fact accounts for its diminished 
adhesion. Iron, in uniting with oxygen to fonn a rust, in- 
creases it.<! bulk in proportion to the amount of oxygen it has 



distilled before being treated with acid. This gives a very 
hard, bright pitch, which is soluble in "once run" paraflfin 
spirit, and which makes the base of an exci'Ueut, chiiiiii, and 
durable paint for ironwork in exposed positions. 

During the past few years the writer has heard many ac- 
counts of the preservative influence of paraffin when 
applied Ut iron surfaces, and can recommend it for all classes 
of ironwork which can be treated hot. 'five most effective 
method of applying it is to heat the iron in vacuo, in order 
to expand it and open its pores, when paraffin, raised to the 
proper temperature, is run upon it. By this means the iron 
is penetrated to a sufficient depth to afford a very effectual 
protection against oxidation, especially when a suitable paint 
is subsequently applied. 



Cliciulcal Action of Sea IVater on Bollem. 

In all boilers in which salt water is used, the 
jilates are attacked and the portion of the iron 
dissolved is ultimately found in the scale, or the 
mud, to which it imparts a brick red tinge. Out 
of the three princips.l salts always present in salt 
water, namely chloride of sodium, chloride of 
calcium, and chloride of magnesiiun, to the former 
two the deleterious action mentioned is ordinarily 
attributed. This, however, is an error, since both 
salts are neither decomposed nor altered at the 
highest temperatures, and hence they cannot be 
caused to affect the iron through the heat in the 
generator. 

The chloride of magnesium, however, a writer 
in the Annales de I' IndustTit points out, decom- 
poses into hydrochloric acid and magnesia. The 
former in contact with the iron attacks it, form- 
ing chloride of iron, which is soluble in water. 
^Vhen the chloride of magnesium is deposited by 
the salt water on the portions of the boiler, this 
result takes place ; and the chloride of iron, dis- 
solving in combination with the carbonate of lime 
already in solution, fonns chloride of calcium and 
red oxide of iron, which is found in the scale. 
It remains, therefore, to find a means of combat- 
tiuf; tliis action of chloride of magnesium, in or- 
der to preserve marine and other boilers in which sea water 
Is used. 



l)lSA.i>rE.vi!AN('B ov A. V-VLUAisLE BOOK. — The London 
Puildp.i- states that tli(^ Book of Kells, written by Saint Co- 
in mbkill in the year 475, the most perfect specimen of Irish 
art, with illuminations, ami valued at $60,000, has disap- 
peared from Trinity (.'ollegr^ library. It is alleged to have 
been sent to the British Museum for the purpose of being 
Ijound. The volume is regarded as the palladium of Ireland. 
A receipt for it, signed by a Mr. Bond, purporting to be from 
the British Museum, has been placed in the hands of the 
Provost of Trinity College, Dublin. The greatest excite- 
ment prevails in the College respecting the mysterious dis- 
appearance of the volume. 



Apples Half Sweet, Half Soun. — We are indebted to 
Mr. J. H. Parsons, of Franklin, N. Y., for specimens of fruit 
as above. They are of the greening species, sound and ripe. 
The two flavors are quite distinct; the sour portions have a 
greener and more full appearance than the sweet parts, which 
Any nonoxidizable substance are softer and of a yellow hue. 
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HILLSIDE MlUIirO I H COLOEADO. equal loss of heat By this process, which is still going on, ' Extraordinary Innndation orthe NUe. 

The mineral wealth of California, Colorado, and Nevada the crust of the earth would shrink at one rate, and the vastly , The Nile inundation for 1874 reached a higher level than 
is such as to render it probable that there will consequently hotter central portion at another and greater rate ; and cavi- | has ever been the case within the memory of man. On the 
be an increase in the values of all commodities, owing to the ties would be formed between the crust and the nucleus, cavi- '•■ 10*1' of October, whole villages along the banks, it seemed, 
vastly increased amount of the precious metals which will, ties which would be inevitably filled by the crushing down of must be swept away ; and had it not been for an immense 
during the next few years, be brought into the market, the solid crust on the more swiftly contracting nucleus, by : levy upon the population for workmen, the losses and de- 
Moreover, the labor interests of this country wiil be largely the force of griivitation, which is sufficient to crush the hard- struction would have been enormous. No less than 700,000 
affected by recent discoveries, as the want of employment est rocks; and as the solid crust follows the shrinking nu- people were set at work opening ditches and channels for the 
in the Eastern States creates a steady How of travel to the cleus, " the force expended in mutual crushing and disloca- Hood. It was only by the protracted and severe effort of this 
EI Dorado of the Great \Vest. tion of its parts is transformed into heat," by which, at the multitude that the danger was averted. 

The San Francisco Chronicle reports as follows; points of crushing, the rocks are heated even to fusion. The ' * '--■ = 

" The recent wonderful developments on the Conistock are access of water to such puints determines volcanic eruption. Greenhouse and 1Vlndo«v Plants. 

far ahead of anything before made on that famous lode. The These jioints of crushing may occur at various depths in the Ventilation is one of the most important things to look 
great bonanza, or ore body, running through the Consolidated solid crust. He then proceeds to measure the amount of ac- after at this season, as by a little injudicious opening of ven- 
Virginia, California, and Ophir mines, seems to lie improving tual contraction by the annual amount of heat lost by radia- tilators many choice plants may be ruined. Always open on 
in all directions. The general character of tlic ore is the tion into space, which is sufficient to liquefy 777 cubic miles the side opposite to that from which thewind blows. When 
same as in all mines — being a mixture nf red (hloride and of ice into water at 32°, and comes to the conclusion that less ; the weather is very cold and freezing, air enough will enter 
sulphuret ores. The Cali- 
fornia mine has come sud- 
denly forward as the richest 
mine on the Comstock, and 
Belcher and Crown Point, 
producing over a million a 
month, are thrown into the 
shade by the developments 
in the mine above men- 
tioned. Mining experts who 
have visited the lower lev- 
els place most astounding 
•■•'*imates on the amount of 
'■ -ht. Some of these 
'lat in the Conso- 
'(■ginia there is, 
'. the mine above 
,,'i() feet level, over 
,.!»; 000,000 worth of ore, or 
about 127,000,000 in divi. 
dends. The estimates of the 
value of the ore in the Cali. 
fornia vary from |50,000,- 
000 to 11130,000,000. 

" Plenty of ore is found 
in the Consolidated Virgi- 
nia, assaying on an average 
$600 per tun. At one place 
the ore body is found to be 
140 feet wide. 

" In the California mine 
the discoveries are attract, 
ing universal attention. 
Quite recently the north 
drift on the 1,500 foot level 
was connected with ^he 
south drift on the same lev- 
el in the Ophir, thoroughly 
ventilating the mine and 
creating a fine circulation of 
air. The cross cut from the 
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bottom of the south winze on the soutli line of the Opliir, 
60 feet below the 1,465 foot level, is developing a more valu- 
able body of ore than anything yet found in that section, no 
longer leaving a doubt that the California has one of the 
richest and most extensive ore bodies ever discovered nn the 
line of the Comstock. 

" The ore in the Ophir is the same as that in the Cnnsoli- 
dated Virginia, showing that both companies are at work on 
the same body. On the 1,466 foot level the honanza is con- 
stantly expanding, and the value of the ore is almost daily 
increasing. It is estimated by those who ha\ e taken the 
pains to make the necessary measurements that there are 
now in sight, on the 1,465 and 1,300 foot levels of the Ophir, 
not less than 150,000 tuns of ore. Specimens are here found 
that are so pure as to be malleable on some of their surfaces. 
A specimen taken out here lately assayed over $8,200. It is 
thought that the ore in this drift will average $1,200 per 
tun. At last accounts the face of the drift was in the same 
material. " 

Our engraving, taken from Harpers' Weekly, shows the 
manner in whicli mining is carried on in the mountainous 
districts where the lodes lie above the surface of the val- 
leys, embedded in the hills. Many of the slopes are literal- 
ly honeycombed by these horizontal workings, and the labor 
expended in prospecting for paying ores, frequently without 
adequate result, has been very great. But in the aggregate, 
theyieldof the gold and silver has been enormously profita- 
ble to the Colorado miners, and the occasional failure of a 
lode, or an unsuccessful prospecting scheme, is not likely to 
discourage so hardy a race. 

«-<••-> 

Tlie Cause or Earthquakex and VoIcanocK. 

The interesting paper of Professor Robert Mallet on the 
above subject, an abstract of which was first published in 
this country (we believe) in the Hcicncc lle.corO, .January, 
1873, is attracting much attention. AVewill briefly recapitu- 
late the points of the new theory. 

The various relations and points of connection lietwoi ti 
volcanic phenomena, earthquakes, and lines of mountain <'le- 
vation imply that they are the results of the play of one 
set of cosmical forces which have been brought into ope- 
ration by the gradual cooling of the earth from an incandes- 
cent sun-like state to its present condition. His aro^unient is 
as follows: As the cooling of the earth proceeded, the crust 
gradually thickened and contracted less and less as the tem- 
perature became lowered. The liotter nucleus, on the other 
hand, contracted more, being at a higher temperature than 
the crust and having a higher co-etEcient of contraction for 



HILLSIDE MINING IN COLORADO. 

than one fourth of total annual loss of heat would suffice to 
produce the contraction necessary for his hypothesis. The 
actual amount of annual contraction is estimated at a reduc- 
tion of three fifths of an inch, im amount too small to be 
measured by any astronomical method, and yet more than 
enough to produce all the volcanic phenomena now to be ob- 
served on the surface of the earth. 



Assregate Steam Po^ver of the IVorld. 

Dr. Engel, director of the Prussian Statistical Bureau, has 
been making estimates, oii such statistical data as is availa- 
ble, of the total horse power of steam engines in the world, 
as every country has tolerably correct railroad statistics. Dr. 
Engel thinks that the following returns with reference to 
locomotives is not far from right; 

YeaB. KtlMBBH. 

United States 1673 14,323 

Great llritain 1672 10,933 

ZoUvcrein 1871 5,927 

Kussia 1873 2,684 

.Vustria 1873. 2,369 

Hungary 1869 506 

Franco 1869 4,S33 

Eust Indies 1872 1,323 

Italy 1872 1,172 

Holland 1872 331 

neli'iuni 1870 371 

Switzerland 1868 325 

Egypt 1870 312 

Sweden. 1H72 185 

Denmark 1W5 39 

Norway 1H71 34 

Totiil 45,41(7 

It may i)e assumed that, thoreare still four or five thousand 
additional locomotives in countries from which no statistics 
have been received, so that something like fifty thousand en- 
gines of that description, of an aggregate of 10,000,000horse 
power, ;ire now in use. Dr. Engel estimates all the engines 
in use — locomotive, marine, and stationary — at about 14,400,- 
000 horse jiower. 

Assiiiiiing that the a!)OV(» statistics are approximately cor- 
rect, it would appear that mw. third of all tlie steam engines 
and steam power in the world are employed in the United 
States. This will, in some degree, account for the extraor- 
dinary industrial progress of this country and the high rank 
it maintains in all departments of practical engineering. The 
population of the United States is 40,000, while the aggre- 
gate population of the other countries above named exceeds 
350,000,000. 



through the little cracks to 
afford the necessary ventila 
tion. 

Water should be applied 
only when the soil is dry ; and 
then give an abundance,other- 
wise the plants will soon per- 
ish. Shower the foliage once 
or twice a week, except dur- 
ing the coldest weather. 

House plants nsually suffer 
from the dry, dusty atmos- 
phere of the rooms in which 
they are placed. If show- 
ered occasionally, and the 
thick-leaved kinds wiped off 
with a damp sponge, they 
well grow much better. 

Wardian cases or ferneries 
are now in general use among 
plant lovers, as they enable 
one to grow a few ferns and 
other plants very readily and 
with but little attention, ex- 
cept to shade from the direct 
rays of the sun. But little 
water is needed after that 
given the plants when first 
set out ; if any mold appears, 
the case should be opened 
for an hour or two every day. 
Bulbs that have made good 
roots may now be brought up 
from the cellar, and in six 
weeks' time will give an 
abundance of flowers. 

Succulents, such as echervi- 
as and tender sempervivums, 
will winter in a cool part of 
the greenhouse, if kept dry. 
Water should only be given 

sparingly. 

Cactuses coming into flower will require plenty of water, 

and those at rest scarcely any. 

Insects should be looked after closely ; give the house a 

thorough smoking once or twice a week, to kill the green fly 

and other pests. — Agriculturist. 



Sheet metal Pipes. 

M. Vanche Denis, of Gaulier (Ardennes), France, saysthe 
Ironmonger, has invented a system of manufacture of lap- 
jointed metallic pipes, by forming a bend in and turning up 
the longitudinal edges of a long, narrow sheet of metal. By 
curving this band by the aid of a special shoulder piece, and 
then passing the band, thus prepared, between a series of 
grooved pulleys, which draw toward each other, and clasp 
and press together the edges of the metal band, curved so 
as to produce a cylinder, he makes a pipe with perfectly tight 
joint, and of the required diameter. 



Closing Cracks in Cast Iron Stoves. — Goodwood ashes 
are to be sifted through a fine sieve, to which is to be added 
the same quantity of clay finely pulverized, together with a 
little salt. The mixture is to be moistened with water enough 
to make a paste, and the crack of the stove filled witli it. 
The cement does not peel off or break away, and assumes an 
extreme degree of hardness after being heated. The stove 
must be cool when the application is made. The same sub- 
stance may be used in setting the plates of a stove, or in fit- 
ting stove pipes, serving to render all the joints perfectly 
tight. 

■ i«i * 

\V. K. S, says : " In making a rubber joint, take a piece of 
chalk and rub it on the side of the rubber and flange where 
the joint is to open; and when required, they will come apart 
easily, and not break the rubber, although the latter may be 
burnt and hard. Repeat the chalking before screwing up, 
and you will have as good a joint as ever, and the rubber 
can be used a great number of times. I have seen a black- 
smitli measure a piece of iron and put chalk marks where he 
wanted to cut it ; he then put it in the fire and heated it to a 
bright red, and the chalk was still there, unaffected by the 
heat." 



A Cure for Bkight's Disease. — Dr. Hegewald says ; Half 
pint, thrice daily, of a fresh infusion of the leaves of asplen- 
ium scolopendrium,, L,, is a most successful treatment in 
Bright'a disease. This is the hartstongue or spleenwort, 
and is said to be popular, in Devonshire, England, and else- 
where, for it» medicinal virtues. 
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Zinc In BolIerH. 

To the Editor of the Scientific Americaii: 

In your paper of December 12, a correspondent states that 
zinc is a preventive of boiler incrustation. Seven or eight 
years ago, I tried theexperiment.under the idea that an elec- 
trical condition might probably have something to do with 
boiler incrustation. The boiler I had was an upright one. I 
placed a piece of zinc, weighing about two pounds, on the 
dome inside, between the tubes; it remained there about 
two months, and during that time the boiler was opened at 
the bottom, on three sides, for a weekly cleaning. I noticed 
that the mud (Mississippi mud) was quite different from that 
previously deposited. Before it was mostly made up of 
scales; but after the zinc was put in, the deposit was soft, 
and scarcely a sign of scale was visilile, the surface of the 
iron within looking fresh and new. 

Notwithstanding this favorable action of zinc, it is not to 
be recommended for this purpose. I found the cyliiider,pis- 
ton rod, and piston head badly incrusted by something 
which I could not understand; the pump worked badly and 
frequently failed, becoming incrusted within. I sent it to 
be repaired to the maker, who, on opening it, expressed his 
surprise at its condition, and .said : " llow came this stuff on 
the pump? It looks like calamine." Zinc as a preventive of 
boiler incrustation will not do; if, however, the zinc pro- 
duces a galvanic current, and renders the iron negative, 
then the experiment is suggestive of a principle that can lie 
used by an external application of the galvanic force. 

Carondelet, Mo. L. T. ^^'F:I,^,s. 



To the Editor ofttte Sdentific American: 

1 saw in your issue of December 12 that an engineei- ou 
the steamship St. Laurent, running between New York and 
France, had left an ingot of zinc in one of his boilers; and 
on looking for it at the end of the next trip, he found it all 
wasted away to a mere mud. This is not new here. Mr. J. 
.1. lUingworth, Chief Engineer of the Utica Steam Cotton 
Mill, first introduced zinc in their boilers nearly 20 years ago ; 
and by his recommendation it is now used in the New York 
Mills' boilers and in many other places. Mr. I. claims that 
the zinc has a great alBnity for ox>gpn,and therefore absorbs 
the oxide in the water, and thus prevents its affecting the 
iron of the boiler. I her»'with send you ii couple of pieces 
which I obtained from him; and you will see that they are 
not all gone to mud, a» they would have been if they lud 
been left in the boiler a week or two longer. These pieces 
have been in the boiler about foul' weeks. In the New Y'ork 
Mills where soft water \n used, tlie zinc will lay there with- 
out being affected ; but as .soon us the hard water of the 
Sauquoit Creek is u.sed, it begins at once to affect the ziniv 
Nor is this all the effect of the zinc in the boilers ; it pre- 
vents the steam pipes (running round the mill for heating 
purposes) from rusting. 

To show this more conclusively, 1 will say that the pipinj; 
in the above mill, where zinc has been so freely nsed, has 
been in 25 years, and has needed no more than the ordinary 
repairs that such pipes require. But on the other hand, the 
company built a new mill (which was started in October, 
1869), and, for some reason not explained, there was no zinc 
put into the new boilers for about 3 years. The result of 
this neglect or oversight was that the heating pipes all 
through the mill began to leak at the elbows, couplings and 
Ts ; and on taking the pipe apart for repairs, it was found 
that, wherever the steam either struck the T or elbow or 
dripped into it, there was a hole eaten into it; and when a 
piece of pipe was to be taken do wn, there was no telling where 
the workman could stop, because the pipes, Ts, elbows, 
and couplings weregenerally eaten away. I also send you aT, 
which is a fair sample of all the pipe and other joints con- 
nected with it. 

^Vhen this was brought to the knowledge of Mr. l.,he be- 
gan at once to put zinc into the boilers of that mill, and the 
result of it is that the rusting of the pipes has entirely 
stopped, and the bill of repairs lessened accordingly. I am 
told that the above engineer has used zinc, in his boilers for 
over 25 years, with the same results in all casps, 

Utica, N. Y. .4.i.\.\. 



I will describe the three most important trials made with 
the bronze hearings. I placed a set of trial beaiings under 
the necks of a pair of finishing rolls, in a ten inch mill, on 
November 25, 1872. On November 23, 1873, they were taken 
out and examined, when it was found that they had not worn 
one thirty-second of an inch on the bearing proper ; and they 
were only discarded because the coUai'S were worn out on ac- 
count of the excessive end wear, caused by forcing the bear- 
ings against the ends of the rolls by set screws, to kec]> the 
grooves over each other. Thesecond test was a much sc vcver 
one. A set of bronze bearings were placed under iind over the 
middle roughing roll of an eight inch train on December 2, 
1872, and were used just one year before they were worn out, 
though the necks of the rolls had been previously badly scored 
by cinders. In the roughing rolls of any mill a largeamount 
of cinder is thrown into the bearings, thus making such 
tests as the above very severe. In the first test, a careful 
roller was in charge of the mill; in the second test, a careless 
one. The third test was the most severe of all. One of the 
E bronze plates was put under the upright shaft of a thirty- 
five tun rotary squeezer, and a set of A bronze plates under 
the horizontal shaft. Every rolling mill man knows that it 
is an imjxjssibility to keep all the cinder from the bearings 
of the horizontal shaft, co\'er it as you will. The one men- 
tioned ha<l four covers, owing to the fact that, as water is 
used on the squeezer to keep it cool, it will wash fine parti- 
cles of cinder into thf^ journals. After using it from August 
1, 1873, to August 1, 1874, having made about seven millions 
of revolutions and turned out over ten thousand tuns of iron, 
the upright bearing had worn but one sixteenth of an inch, 
and the horizontal about one tenth of an inch, a result far 
ahead of any other I have ever been able to hear of. 

Six or seven grades of this alloy are now made, lieing marked 
by letters, the Sligo, or A, being u.sed principally for jour- 
nal bearings. The E brand is almost as har'l as «teel. I 
send you a sample of the A, and also a chart of its tensile 
strength compared with other alloys. I have never had any. 
thing to approximate it for rolling mill use, except a compo- 
sition of nine parts tin to one of copper; but this is not often 
available, on account of its low melting point. 

I am induced to send you these lines, as I have not noticed 
any actual trials reported by any of your correspondents, and 
for^e reason that Ihave received so many good thnigs from 
the table you spread that I cannot refrain from adding my 
mite. .lOHN" .K. 15it.\SHE.\p. 

Pittsburgh, Pa 



an explosive effect just about twice as great as an equal hulk 
of gunpowder. Imagine exploding 3 cubic feet of gunpowder 
in a steam boiler! 

The figures here gives are rather an under than an over 
estimate, as no account has been taken of the evaporating 
power of the enormous amount of hea t made sensible by the 
condensation of the superheated steam in the boiler at the 
moment of explosion. K. D. A\'it/i>iAMP. 

Maryland Agricultural College, Md. 



Brld:;inK Ihe Niagara RU-er. 

To the Edito of the Scientific AmcHcan ; 

Is it impossible to erect a bridge across the Niagara river 
at Lewiston, to consist of one or more arches of some endur 
ing material, such as stone, bronze, or iron'.' ^Vill some en- 
gineer answer this question, m give an opinion? 

Such a work, if practicable, and built about 100 feet wide, 
would be better for the interests of the people of this conti- 
nent than the results of the late wiir. It might be built as a 
monument to AA'ushington, and be dedicated to his memory. 
If such an enterpri.se can be inaugurated and completed in 
twenty years, I will give ^500 toward it, and $500 to create 
a trust fund of $100,000 for the engineer and the family of 
the engineer whose skill shall be used to this end. 

We have a monument of the war sy.stem in our colossal 
debt ; now let us have one for a better purpose — one that 
shall interlock the friendship of two great and growing na- 
tions, Canada and the United States, and \>ut them on good 
behavior and progress in tlie ails of peace. 1 make this pro- 
position in the highest hope for results to indust rial progress. 

C. A H. 

[The suggestion of our correspondent is a good one. We 
think it probable that such a bridge could be built, and that 
Captain .James B. Eads, of St. Louis, Mo., is the man to 
execute the work. — Ed,><.] 



Phomphor Bronze. 

To the Edito of the Scientific Am-ei'ican: 

The manufacture of this alloy was commenced in our city 
in 1872, and has since gradually gained its way into many of 
our industrial works. At the time of its introduction, I had 
charge of the machinery of one of our large rolling mills, and 
was induced to try it for journal bearings for our rolls and 
other heavy machiiiery. The disadvantage that bearings in 
rolling mills labor under is that they are scarcely ever bored 
or fitted in any way, the pattern being made as exact as pos- 
sible, so as to save the work of fitting. Thus the bearings 
are subjected not only to the heat induced by friction, but 
also to that imparted to the rolls by the hot iron passing be- 
tween them. Add to this the muddy, gi itty water run upon 
the necks to keep them cool, the immense amount of cinder 
thrown into them from the hot iron, and often bad grease 
and a careless roller, and you have a combination of diflficul- 
ties that are hard to overcome. The brass bearings in an 
eight inch train of rolls last for from one hour to six months, 
the latter being the exception. As I have seen both brasses 
nnd necks cut so badly as to be worthless within an hour, by 
cinders getting into them, by worthless grease, by hard spots 
In the brass starting a neck, by the chippings from the neck 
tearing the brass to pieces, and by the carelessness of the 
roller, I know what the bearings have to stand. 



Meani Boiler ExploialonK. 

To the Edito'r of the Scientific American: 

The frightful results of the bursting of steam boilers, en. 
tailing (it may safely be assumed, in three oases out of four) 
the loss of life or maiming of uneor more pevson.s, have led 
to many inquiries a» to the probable cause of these cu tasti'O- 
phes. The almost invariable verdict is rendered, however, 

by the coroner's jury that " Mr, , the engineer, came to 

his death by the explosion of a steam boiler in the factory of 
Messrs. Smith & Jones, to whom no blame is to be attached, 
the Cause of said explosion bt-ing unknown, reliable witnesses 
having sworn that five minutes prior to the explosion the 
water stood at 3 inches over the flues and the steam gage 
indicated only 90 pounds pressure to the square inch." In 
some cases, a stoker testifies that he observed a trifling leak 
in the lower part of tlie boiler a day or two previously, but did 
not mention it. as it appeared so insignificant. Let us, how- 
ever, examine into the subsequent effects of this insignificant 
leak. 

The nature of the eilects of one of these apparently spon- 
taneous explosions, the demolition of the entire building in 
which the boiler was, the shattering of all the windows for 
some distance around, and the deafening report, all preclude 
the possibility of our assuming a steadily increasing force as 
their cause. A sudden and violent force, such as caused by 
the explosion of gunpowder, has evidently here been at work. 
Witness the bursting of the Westfield's boiler, of which two 
pieces, smashing through bulkheadsand machinery, traver.sed 
the entire length of the ferryboat and lodged respectively in 
her stem and stern. I need not recall, to the recollection of 
your New York readers who visited the scene of the disaster, 
the appearance of the buildings near the excavation on the 
New York and New Haven railroad one year ago, occasioned 
by the explosion of the boiler of (if my memory serves nie) 
but a six horse power engine. Since such effects as these 
could only be the result of some sudden and violent forc(!, 
where must we look for it? 

It is obvious that no steadily increasing powei- conld pro- 
duce the too well known effects of bursting boilers, as is 
shown by the manner in which they do occasionally burst 
while being subjected to the water test. Then, as a rule, a 
line of rivets gives way, or a seam tears open; bxit in no case 
is a fragment torn completely away, as is almost Invariably 
the case when they burst while in iisf. 

The reason is simply this: Let us assume that a boiler 
containing 1,000 pounds of water generates steam to a pres. 
sure of 90 pounds to thesquare inch. According to Rggnault, 
the temperature of the water in the boiler would be 3l8^ 
Fall., or about 106* above the boiling peim. under tlie ordi- 
nary atmospheric pressure. Now suppose tlie boiler to burst 
from weakness of a plate or corrosion of a Ime of rivets. 
The pressure is instantly relieved, but tloe miter in thehoiler 
is 106° nbi/ee Usnatmal boiling point. Now the heat required 
to raise 1,000 poundsof water through 100' would raise about 
586 pounds of water throagli 180', or. aceordingto Lavoisier, 
would con\'ert about ^^ as much water into st«>am at the 
ordinary atmospheric pressure. What is the consequence? 
Abovt 207 omids of icater are instantly converted into steam, 
occupying about 2.890 cubic feet: in other words, producing 



A New JAkM. 

Considerable attention is now being given in Parit; to a 
new lamp, the invention of Messrs. B. Delachanal and ;\. 
Mermet, and intended for photojfraphir and other purposes 
where a brilliant light is required. 

The media employed are carbon sulphide and binoxide of 
nitrogen. Ignition of binoxide of nitrogen containing vapor 
of carbon sulphide produces a brilliant flame of a violet blue 
tint, peculiarly rich in chemical rays. The carbon suVphide 
lamp by which this flame is produced continnously is con- 
structed simply of a (lask with two tubulures, the vesse> 
having about 305 cubic inches capacity. The flask is 
tilled with spongy fragments of coke, or, better, of dried 
pumice, which imliihes tlic carbon sulphide. Through the 
centi-al tubiilure pas.ses a tube to within a short distance el 
the bottom; in the other mouth or tubulure is (ixed a tube 
of larger diamet.-r. about TM inches in Jengtli. The 
latter tube is of glass or metal, and contains an arrange- 
ment acting a.s a safely \alve as well as impeding return of 
the gas and preventing explosion. Binoxide of nitrogen is 
passed by this tube into the flask, and the gaseous mixture 
is conducted by a caoutchouc tube to a kind of Bunsen 
burner, from which has been removed the air port and the 
cone regulating the supply of gas. The binoxide of nitro- 
gen is produced by a St.ClaireDeville apparatus ; butinstead 
of decomposing nitric acid by copper, which would be too 
expensive, a mixture of nitric and sulphuric acid is caused 
to act upon iron. 

The flame, which is about 10 incliwii in hight, possesses 
high photogenic properties, and is much superior to the 
hght obtained from the magnesium ribbon. The apparatus 
is nearly as portable, the mixed acid being contained in one 
vessel which communicates by a tube with a vessel contain- 
ing fragments of iron, Supply is regulated by a cock. Tlu- 
flame is constant, unlike that of the electric light, and is not 
subject to spontaneous extinctions like the magnesium 
lamp. Photographs of human subjects are obtained in a 
le.ss exposure than fourteen seconds. Photometric tests 
show (flame for flanie.per measure) about twice the power of 
the oxyhydrogen light. 

The inventors are studyinj; the question of development of 
the green coloring matter of plants by means of this light. 
The experiments are being made in M. Dumas' laboratory at 
the Central School of Paws, and the result will shortly he 

made public. 

— ^- . — ^ ^m* ^ ■ ■ 

Jaw-Wrenchlns Chemical Nomeuclature. 

Is it not about time that something was done to simplify 
the chemical names of organic compounds y It seems to us 
that some of the new cognomens trench closely upon the 
bounds of absurdity; and while they may be clear enough 
to the older chemists, accustomed to words which would 
stagger the best of orthographists, we submit that they tend 
to heap up a mountain of technicality as unnecessary as it is 
discouraging to the coming student, and thoroughl.v unin- 
telligible tothe general reader. 

A recent number of the Deutsche Cheirmche, Genellsdiaft 
informs us that a certain chemist has studied orthoamidocre. 
sjflpnrasulphurouK acid, and that by the aid of hydrochloric 
acid and chlorate of potash he has transfoimed it into tii- 
cJUorm-thotolaquinone. Further on tlie author discourses on 
nitrorthocresylolparasidphuroris acid, and finally some other 
chemist hurls at us the fearful jaw-breaker of nitrate of 
ethenyldenitropjieny I diamine. There are plenty more exam- 
ples of this kind before us, but we spare the reader. These 
names are of German origin,and hence the German chemists 
are responsible for them. Goethe.in his " Aphorisms on the 
Natural Sciences," says: ' ' The Germans have the gift of ren. 
dering the sciences inaccessible," a sharp criticism which 
finds an apt illustration in the present instance. 
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movement, in the back stroke as compared with that of the 
front stroke ; but this inequality is somewhat compensated 
for bv the fact that the cubic contents of the steam space in 
the cylinder is greater in the case of the stroke tabulated in 
No. 1 than it is in No 3, because of the space occupied dur- 
Tho variation in the supply of steam, when considered in i i„g jj^^ letter by the piston rod. 
proportion to the amount of piston movement, to which ; ^j^^ expansion commences earlier in the stroke, and ends 
reference has already been made, arises from the irregularity ! ,.arlier ; and the di.stance moved by the piston under expan- 
of speed in feet per minute at which the piston travels at j gj^g gtg„„ jg ^ jnch ^^re in the back than in the front 
different part.s of the stroke: which irregularity is du« to ] gj^^^^ The effect of tlie irregularity will, however, be more 
the varying angles of the connecting and slide valve rods j correctly understood by comparing the movements, as shown 



during the stroke, but mainly to those of the connecting rod. 
The amount of this irregularity will vary with the length of ' 
the connecting rod ; t he longer the connecting rod is, the less j 
will be its variation. i 

The fly wheel, acting as an equalizer of the power of the 
engine throughout the stroke, travel.s at a comparativel.v 
uniform speed : and nearly the whole of the variation of 
speed (caused by the tinequal admission of steam during on<' 
stroke, as compared to the other stroke, necessary to com- 



in the following table 



Movement of cmnk 
1st. <juarter. - 

3d. " ■• 

3d. '■ .. 
4tli. " .. 



TABLE 3. 
Movement of piston Average Port oPeojDS 
6 J inches. .... 

5i " ■■■■■ 

..-■■oi " ...•• 
......6j " ..... 
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A comparison of the first and third quarter revolutions of 




plete a revolution of the engine) falls upon the piston. In j jj^^ ^^ank : during each of which it moved from a dead center 
an engine of 12 nches stroke, the connecting rod being,say, '■ j^f^, about full power, and during each of whi<'h the piston . 
33 inches from center to center of its journals, the piston ^ ^o^pj fr,„„ one <'nd towards the middle of the cylinder: 
will have moved 6J inches of its stroke when the crank | ghows that, while the piston moved the greatest distance in 
has performed the first quarter of its revolution, imd stands | ,jjp fl^gf^ jt^gceived the least amount of average port open ' 
at or near its point of full pow,.i,as shown in Fig. 33, which j j^g^ ^nd henco th.- least supply of steam. A comparison of 

i the second and fourth <iuai ter revolutions of the crank, dur- 
jinjeach of which thepiston moved from near tlie middle of ] 
the cylinder towards one end, discloses that, while the pis- j 
ton traveled the least distancf in the second, it received the ! 
most steam during the fourth quarter revolution. Nowletl 
us compare the second and third quarter movements of the 
crank with the piston iiio\ement and steam supply. Dur- 
ing each of these movements, the piston traveled an equal 
distance; but we find the average opening of port for the 
admission of steam to be ^'^ of an (inch nearly one third) 
greater in one case than in the other. So likewise « com 
parison of the first and fourth quarter revolutions of the 
crank shows that, while thepiston and crank moved an equal 
distance in both cases (namely, the crank a quarter revohi- 
tion and the piston 6J inehrs of the stroke), the average 
port opening for the supply of steam was very nearly double 
in the first quarter of what it Mns iu the fourth. So far, then 
as we have considered these movements, the steam supply 
has been (in consequence of the area of the port opening) in 
each case the least, in proportion to the distance moved by 
the piston, where it should have been the most, and tice 
versa. 

The first quarter movement, considered in relation to the 
'[Second, shows the steam supply to be the greatest when the 
I piston movement is the greatest ; but the third quarter move- 
ment, as compared with the fourth, discloses the greatest 
I discrepancy of all, sincA Jiot only was the port opening more 

■ than double in one case of what it was in the other, but the 
greatest amount of port opening was given to the least 
amount of piston movemeni. 

Considering the port opening with reference to the crank 
movement only, it would seem to be desirable to have an 
equal average of opening for each quarter movement; but 
when considered with reference to the piston movement 
(that is, with reference to the amount of steam which is re- 
i quired to pass through the port in a given time), it becomes 
I self-evident that the area of the port should be greaterwhen 
the piston is traveling fast than when it is traveling slowly. 
%Ve must, however, consider that, during the second and 
fourth quarter levolutions, the piston is at that end of its 
stroke where the exhaust takes place; so that the piston is 
not under steam (during each respective quarter movement) 
for the whole of the movement. Hence thesmallnessofthe 
opening of steam port is not so disproportionate (considering 
each quarter movement of itself, and not comparatively wiih 
another) as it would at first sight appear to be. 

It must also be remembered that, since the ports are of 
rather larger area than they would be if employed as steam 
ports only, instead of as steam and exhaust ports alternately, 
the inequality of port area during the movement, shown in 
i the above tables, is not experienced to so serious an extent 
; an it otherwise would be. It is, however, felt by the engine 
j to a sufBcient extent to render it of great advantage to give 
I to the valve (when it has not more steam lap than one half the 
width of the steam port) more travel than is absolutely necessa- 
. ry to open the ports to their full width; because not only does 

■ a small amount of increased valve travel more nearly equalize 
': the average steam port area, but it gives to the engine a much 
i better and quicker supply of steam. It may t hus be ac- 
j cepted as a positive rule that such a valve should always have 
I this increase of travel, as will be hereafter shown, there be- 
ing advantages due to this increase on the exhaust tis well as 

on the steam side of the piston. 

.■ ■«> m 

Tealln^r and HIonntln$r of Ijenses. 

Mr. E. L. Wilson, describing a visit to the establishment 
of Ross & Co., London, says, in the Philadelphia Photogra. 
pltev: " The number of tools or curves in this establishment 
is very great, consisting of upwards of two thousand, all of 
them being ground with such accuracy that the curvature of 
each is known to the fourth place of decimals, their respec- 
tive radii extending from 30 feet down to 01 inch (a hun- 
dredth of an inch). The curvature to which any particular 
lens is to be ground is calculated mathematically to suit the 
refractive and dispersive ratios of the glass of which it is to 
be formed; and after the lens is finished, if, on examination, 
it fails to come up to the standard of sharpness, the particu- 
lar surface which exercises control over the shortcoming is 
reground in a tool one degree deeper or shallower in curva- 
ture, to suit the requirements of the case. The most intense 



represent:* a cylinder, piston, piston rod, connecting rod, 
and crank in the po3itiona referred to, the piston l.aving 
moved from the end. A, of tlie cylinder. While the crank 
ismoving the next quarter of its revolution, the piston will 
move aj inches only, thus completing its stroke of 12 inches. 
Moving the crank the third quarter of its revolution, we find 
tin' ])i!5ton to have moved back 5i inches, standing in the 
same position as it did at the end of its first movement of a 
quarter revolution. During the last quarter revolution of 
tlie crank, the piston moves 6} inches, both piston and crank 
returning to the respective positions from which they 
started. 

STEAM SVPPLY. 

The inequality of the comparative pi.ston and crank move. 
ments here disclosed causes the supply, expansion, and ex- 
haust of the steam (in common or simple slide valve engines) 
to be irregular and unequal «t one end of the cylinder as 
compared to the other, as shown by the followiilg example, 
taken from a working engine of 13 inches stroke, the eccen- 
tric and connecting rods being each 33f inches long, the 
steam ports | inch wide, th<' width between the steam 
ports being 3 inches and the ^•alve having ^ steam lap, 
with neither lap nor clearance on the exhaust side. The 
stroke of the valve was 2A iiiches,or just sufBcient to permit 
the steam pnrts to open to their full extent. Commencing, 
then, when the pi.ston is at the front end of the cylinder, 
that is to say, at the <Mid farthest from the crank, we find 
the fnllow'iii^ respective movements: 

T.VBLE 1. — KROXT STROKE. 
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Port open 
Inch 
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1 1 J closed, and expansion begins. 

Ill) " " " ends. 

12 exhaust open | inch 

TABLF. 2. — THK HKTt;iiN OB BACK STROKE 
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sharpness is insisted upon as a sine qiia non in this estab- 
lishment, no portrait lens being allowed to pass into stock 
unless it can produce a picture with open aperture suflicient- 
ly sharp to bear a large degree of magnifying. Such an idea 
as diffusion of focu.s is not recognized, the reason assigned 
being that, if once n lens is made that will produce absolute 
sharpnfss, perfection of definition can at will be destroyed in 
any special case by the mere interposition of a transparent 
pellicle, or even a sheet of homogeneous paper, between the 
negative and the print, the latter of which will thus possess 
that quality known as diffusion, although from the very same 
negative may be obtained an enlargement of the greatest 
sharpness and perfection. One large shop in this factory is 
devoted to brass turning and fitting, and numerous work 
men are here enpaged in making the new small symme- 
trical lenses. In this kind of lens the Messrs. Ross have 
effected a reformation that has, for a long time, been 
much desired by photographers, namely, the reduction of the 
diameter of the lenses to the smallest possible size, and the 
causing of the whole series of twelve to screw into one iiange, 
one cap also fitting all of them. This series of lenses con- 
sists of twelve separate combinations, all, as I have said, of 
the same diameter in mount, which, by the way, is ver}' 
small, owing to every superfluous portion of glass being re- 
moved from the len.ses, which are thus reduced to scarcely 
more than the size of the stop. Their foci range from 8 inches 
to 21 inches, a lens of the latter focus cowring a plate 21 x 
35 inches. So small and light iire they that a photographer 
may without any inconvenience carry several of them in his 
pocket, and screw into his camera any one of them which, 
from its focus, is best adapted for the representation of any 
special view. It would be well if this system of having one 
standard flange for all len.ses up to a certain size were more 
prevalent, for it would prove a boon of inestimable value to 
photographers. The system of universality of screw has for 
many years been in use in connection with the object glasses 
of microscopes; and no matter now in what countries either 
microscopes or objectives may have been made, all are fitted 
to one gage. The varying diameters of photographic objec 
fives will ever, of course, prevent the adoption of one indi- 
vidual flange for all purposes; but what can and ouglit to be 
done is the adoption throughout the world of a series of 
flanges, as few as possible, of recognized and standard sizes. 
Notwithstanding the small dimensions of the symmetrical 
lenses, they work with greater rapidity than those of large 
size, when used under similar circumstances of lighting and 
aperture. 

The racks used for portrait lenses are toothed in the solid, 
so to speak, and are sawn asunder afterwards, three dozen 
being made at a time. 

The cutting of screws, in the tubes, cells, and flanges, is 
effected both by hand and by mechanism attached to the turn- 
ing lathe, the special mode to be adopted in each case being 
determined by the size of the article. The screwing of the 
tube of a lens of ten or eleven inches in diameter would 
never be undertaken by hand alone ■, while on theotherhand 
the services of the lathe screwing machine would never be 
had recourse to in the case of a small symmetrical lens. 

When two achromatic lenses are to be mounted, they are 
first of all placed in a trial mount, so adapted as to permit of 
an approximation or separation of the lenses. The test ob- 
ject is a watch dial placed at the extreme end of the testing 
room , and the image of this dial is examined through a pow- 
erful eyepiece. Unless it can divide the closest lines upon 
this dial, the lens is rejected. In this trial both the central 
and oblique pencils are examined, and the exact amount of 
separation of the lenses from each other is now determined 
by experiment and marked upon each pair, as the instructions 
for the workman to whom is intrusted the duty of the final 
adjustment of the length of tube, an operation which in- 
fluences materially the perfonnance of the lens, when it is 
considered that so nicely poised are the qualities, in some of 
the combinations of more recent production, that a deviation 
of a fortieth part of an inch from the exact distance, required 
and determined in the way described, will affect its perform- 
ance and be detected by the manager in course of the final 
trial, which is made after the lenses have been finished. 

The consulting engineer of the firm of Ross & Co. is Mr. 
P. H. Wenham, who has apartments upon the premises. 
Mostof the modern improvements in the microscope owe 
their eMstence to the genius and executive .skill of this gen- 
tleman, who, by his invention of the binocular microscope, 
his simplification and improvements of the object glasses, 
which throughout the world are all now made upon his prin- 
ciple, his parabolic condenser, and other inventions, has ac- 
quired a name which will ever be associated with the high- 
est department of optical science, both mathematical and 
applied. 
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closed, and expansion begins. 

" " " ends. 

exhaust open g inch. 

It will be at once observed that the supply of steam to the 
liihton is much greater, from tlie \er.v first inch of piston 



Turkish Steam En^rineerinK. 

Some ironclad ships were recently built in England for the 
Turkish government, and sent out under the care of English 
engineers. On arriving at their destination these were dis- 
charged, and Turkish mechanics substituted. Like all other 
persons who undertake matters which they have no fitness 
for or knowledge of, these persons came to grief at once. 
Being required to start the engines of the Mahmouhdeh, 
much delay ensued; the engines did not start; they were 
pronounced "all wrong," and one officious party, growing 
impatient after having moved every movable lever, spied 
some cocks, which he thought must be the right thing to 
work, and went for them at once. He was scalded by rec«iv. 
ing a jet of steam full in the face, which precipitated not 
only matters, but himself and several other Turkish gentle- 
men backward down a pair of iron staiis leading to the fire 
room. 
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A NEW GAS CABBUBETTEB, 

The novel features in the device represented in the annexed 
diagram consist in arrangements wliereby u part of the 
gas is allowed to pass through fibrous material saturated 
with a carburetting liquid. This increases the ilhiiiiinating 
power of the gas while economizing the hydrocarbon. The 
appliance may be mad<' of any size and shape, and be profit- 
ably employed, it is claimed, in gas works. 




The fibrous substance is packed in the space between the 
outer casing, A, and an inner wire cloth cylinder, the annu- 
lar chamber between bi'ing covered with a i)crf<)int(Mi pliitc. 
0. L is a central c\ Under within the wire guuzc, .suspended 
and held out from the latter by springs, K. Above this cy- 
linder is a truncated eone, II, which opens alKive just below 
the discharge tube, C. 

The carburetting liquidj is poured into pipf, M, the iirilice, 
O, being previously opened. It then Hows into the annular 
trough, N, and filters through plate, G, into the. packed iiiu- 
terial. The gas is admitted through the pipo, L, under cy- 
linder, I, a portion rising through said cylinder and combin- 
ing in the upper part of the apparatus with another portion 
which passes up through the saturated substance and thus 
absorbs the hydrocarbon vapor. 

This invention was patented N0\-. 3, 1874, through the 
Scientific American Patent Agency, to Messrs. H. Verniers 
and G. H. Judy, of Cumberland, Md. 



presser wheel stands have been made heavier, and an excel- 
lent stop motion is provided, which does not allow the needles 
to load u]>. By means of a new insidr^ ]>late and burr ad- 
juster, after the burr i.s set for anfcle, radial position, and 
depth, which can be done before the cloth is put on, the burr 
may be raised or lowered to a nicely without losing the other 
IHJsitions. Fortliis purjjosH! a two sized double-threaded iset 
scri'w is employed, cut. riglit and h'U hand, and so placed ns 
to be regulated from under the cylinder without cutting Ihe 
cloth, and so connected as to Imve no lost motion in its 
thread ; it is so cut that the burr may be varied or depressed 
iiny number of hundredths of im inch. 

The take-up is a light iron frame, and hangs and turns on 
a hardened steel step, so shaped us to form of itself a self 
oiler. It is driven by a gear motion instead of the usual 
cam ;said gear lias a hunting tooth, which gives tothe taking 
motion an t-ver changing iuov<miont. which, conlrarj to the 
cam, tends to keep the cylinder true and steady. The emery 
rolls are not geared t»gether, but are so ])laced as to get thc! 
same result. The swing rod i>i squared at each end where it 
enters the sustaining arms to ecjualizetlii' strain on the cloth, 
in case one of the long spiral springs is drawn out m»rc than 
its mate. 'I"he arrangement to raise the dogs ani loosen the 
cloth is instant in its eifect. In changing from a sleeve cyj. 
inderto body size, a new take-n]) is n«t required. 

.V machine or tabk* complete has two cylinders or licads, 
each head generally knits four threads at once, and each 
thread, or the machinery necessary to knit it, is called a f ecil. 
The mochines are finished ready to belt except the needles. 
The same table does ni<'ely for a sin^'*" cylinder. One girl 
can attend to six cyUnrters. The tabh- occupies a space, of 
(i feet G inches in length by 3 feet 4 inches in width; total 
hight o\-er nil is about i) feet; weight, all told, is 1,340 lbs. 

The needles used ar(^ the sprhiglieartl, and, for convenienc<', 
preparatory to putting tht'ni in the < ylinder, are placed in ii 
mold in pairs, and leade^d by having a composition, resemb- 
ling solder, poured around them while so held. Tlie gage is 
determined by measuring ti>e neoille.s and counting the lends 
when ;sDt in the cylinder. For instance, 14 /fage has 14 leads, 
or 28 needh;s in 'S inches in length, measured on the circum- 
ference. 'J'o change from i)lain tn rib re<iuires only four new 
presser burrs. 1ji regard to the proper speed of the needles 
for the different sized cyluiders, needles, and yarn, some be- 
lieve a quick speed to be best, and others consider it police 
to use more machinery and run it more slowly. 

As examples of the capabilities of the machine, the niunu- 
facturer informs us that a single cylinder apjiaratns of 23 
inches diameter, 20 gage, 4 feeds, knitting common hosiery 
yarn, cotton and wool mixed, running 45 revolutions, has 
y20 needles, thus making 105,600 stitcheii per minute. A 
IC inch cylinder, 30 gage, 4 feeds cotton yarn, is running 79 
revolutions, and making 212,352 stitches per minute ; the 
sHiiie cylinder has been run as high as. 8.') revolutions on the 
same yam, at which speed it made, i>er minute, 228,480 
stitches. Another cylinder, lO inch. 30 gage cotton yam, is 
running ;!8 revolutions, has 1,193 needles and is making 
181,374 stitches per minute. fJsually an 18 inch cylinder, 15 
gage, is rein 45 revolutions, and a table of 3 heads, which 
turns off, per day of 11 hour.s, 100 ll>.->, of knit cloth, aver 
aging 15 dozen goods, exclusive of waste, is considered as 
doing fair. 'I'he machine is sn geared within itS(4f that 113 
re\"olutious of the receiving shaft will give 45 revolutions of 
the cylinder. The receiving pulley is 10 inches in diameter, 
and is made for a 3i inch belt. 

For further partieuIaiB address the manafacturer, Mr. <'. 
Tompkins, Troy, N. Y. 



THE TOMPKINS UFBIQHT BOTABT XNITTINQ MACHINE. 

The claims which this machine has upon present public 
favor cannot be more forcibly pointed out than in stating at 
the outset that it is a standard apparatus 
— if we may so term one which has been in 
successful use for nearly twenty years — re- 
modeled, made from entirely new patterns, 
and provided with all the improvements 
which its long trial has suggested to the 
original patentee. For an idea of its simpli- 
city, and at the same time beauty, of design, 
we refer the reader to the annexed engrav- 
ing, in connection with the following detailed 
description : 

The table is of iron, paneled; the shaft 
bearings long and well Babbitted, and the 
counter pulleys are large in diameter and 
narrow faced, so as to allow of ready shift- 
ing of the belt by the stop motion. 

The cylinder has a long, large bearing, 
and the princijjal wear is at the lower end of 
the hub. The metal is thick where the cap 
screw enters, and there are three anns, 
which enables the attendant to reach the 
burr adjuster without the necessity of cut- 
ting a hole in the cloth. The cap screws 
are turned out of solid seamless iron. 

The slotted circle which supports the feed 
stands is firmly bolted, and allows the at- 
tendant to nicely adjust his stands to any 
sized cylinder. The bedplate and tube arc 
cast together, instead of separate, securing 
perfect rigidity. The center shaft is held 
up to its place by a single set screw, which, 
when loosened, allows the shaft to drop 
down, and bo gives room without disturbing 
the take-up to take off the cylinder with 
needles in their places. The sinker and 



A NEW ELECTBO-HAONETIC H0T0&.1 

The novel electro-magnetic engine illustrated in the annexed 
diagram is adapted for driving sewing machines or other 
light apparatus. The inventor claimsthat it is so constructed 
that the magnets and armatures are held in contact for a 
sufficiently long time for the magnets to exert their full 
power between the opening and closing of the circuit, even 
when the armature wheel is revolving rapidly. 

The armatures, D, arc secured to the rim of wheel, (', 
which rotates the shaft, B, from which motion is imparted to 
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To move a tight glass stopper, hold the neck of the bottle 
to a tlame, or take two turns of a string and seesaw it. The 
heat engendered expandsthe neck of the bottle before the ex- 
pansion reaches the stopper. 




THE TOMPKINS UPRIGHT ROTARY KNITTING M&CHINE. 



the machinery to be driven by the pulley, E. F an- the 
magnets, from each of which a wire, f, leads to a clani]), (i, 
to which a wire connecting with the battery is secured. The 
other battery wire is fast(Mied to clamp, II, .so that the frame, 
A, forinspartof the circuit. 

From each magnet a wire leails to adjustable bolts, I, which 
are arranged in an arched slotted plate, J. These boltscarry 
springs, which in turn support wheels, L, the peripheries of 
which are in contact with the rim of the woollen disk, 
M, on shaft, B. The edge of this disk is covered with wide 
and narrow strips of metal, ranged alternately und insulated 
from each other, which strips are connected by wires with 
shaft, B, so that when one of the wheels, L, passes upon the 
narrow pieces the circuit will be closed; or when a wheel 
reaches a wide slrij), the circuit will be broken. 

The parts already described are also so arranged that tlwr 
circuit will be closed as each annature passes upon each mag- 
net, and will be broken when the reverse takes place The 
armatures are made in the form of a doublet', and arc so 
secured to the wheel as to overlay the sides of the roundi'd 
ends of the magnetii. The magnetic force on all sides; of 
tl)(» poles, it is claimed, is thus utilized. 

Patented through the Scientific Anieri< an 
Patent Agency, Nov. 17, 1874, to Mr. ('. J. 
B. Gaume, of Brooklyn, >'. \ 

«»«* 

Making ColTee. 
Lea Cauaeriea Scientifiquts states that M. 
Doyen has been investigating this subject, 
and has proposed the following method, 
which is simple and can be easily tried 1>a 
any housekeeper : 

He uses 15 grammes (about half an ounce 
avoirdupois) for two cupjs. The berries are 
to be powdered just before the.v are ased. 
Three fourths of the powder K thrown into 
cold water, which is made to boil, and ke])t 
boiling for ten minutes. Then the remain- 
ing fourth of the powder is cast in ; the pot 
is removed from the fire, covered up, and al- 
lowed to remain five minutes. The liquid 
is now ready; but it may, if desired, be 
passed through linen. So prepared it is 
brownish, not black, and slightly turbid 
from the fatty matter, of which coffee con- 
tains 12 per cent. When coffee has to be 
carried on a journey, as by an anny on the 
march, M. Doyen has the roasted berries 
ground into an impalpable powder, which is 
then slightly moistened, combined with 
twice its weight of sugar, and pressed into 
tablets like chocolate. These are dried and 
wrapped in tinfoil, and the coffee ration 
thus prepared may be used very speedily; 
for if cast into boiling water, the coffee is 
ready. Precious time and the necessity of 
having coffee mills is thus saved. 
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THE LIOHTH0V8£S OF THE UKITED STATES. 

We have heretofore called attention to the efficient sys- 
tem of baacons which is being completed along our Atlantic 
and Pacific coasts, as well ason theshores of the greatlakes. 
Most of the lighthouses are modern structures, and are com- 
mendable for their thorough efficiency and the engineerlug 
slcill shown in their construction ; and many of them possess 
considerable architectural merit. 

We publish this week two more examples of American 
lighthouses, both on the coast of California. The first of 
these is at PiedrAs Blancas, a point about midway between 
the lighthouses on Points Conception and Pinos, and is dis- 
tant about 150 miles from each. An appropriation of $75,000 
was made for this work, which has a first-order light and 
fog signal. 

The uecoud illus- 
tration shows the 
lighthouse for the 
Straits of Kar- 
<)uines, California. 
An appropriation of 
3820,000 was made 
for this structure, 
which is to mark 
the entrance of the 
Straits of Kar 
quines. A location 
on the southern 
shore, just opposite 
Mare Island, was 
recommended ; but 
as none suitable 
was found, the final 
selection of site was 
made on the south- 
em end of Mare 
Island. 



pounds, have been exhibited before the Lyceum o f Natural 
History iu this city. This specimen was found at Xashport, 
on the Ohio canal, in a bed of peat, which was buried under 
stratiL of clay and sand, and apparently belonged to the same 
age as the forest bed found in the middle portions of the 
drift deposits of •hio. 

» ■• ■ r 

Rapid XrauMlt. 

Mr. Ebcnczer Hawkins, of Islip, N. Y., has rcctciitly ob- 
tained letters patent for a railroad for taking and lra%ing 
passengers without stoppingthe train, a desideratum which, 
if it could be effected, is of great importance in city and sul)- 
urban railways, as a large share of the time of traveling on 
such roads is lost by stopping and the previous iind 5jubse- 
<juc>nt slow travel. Mr. Hawkins' i>lan coiisistK in starting 




LIGHTHOUSE AT FIESRAS BLANCAS CALIFORNIA. 



The Fr«ncl> 
meter. 

Sir Rdmund Beck- 
ett is a true En- 
glishman, and dop.-s 
not love the French 
measure. He says : 
" The polar axis 
is estimated at 
7,899J miles, or 500 
millions of inches 
a thousandtli part 
longer than our 
present standard 
inch, which proba 
hly only came by 
accident to be what 
it was when the 
standard was ta- 
ken, and might just 
as well be a thou- 
sandth more. True, 
the other European 
nations have inches 
too, and some of 
them are rather 
longer than ours. 
The French meter, 
39-371 inches, is the 
worst measure in 
the world, because 
it is inoonsisten t 
with any natural 
one : whereas our 
yard is the long 
stride of a man of 
good hight, and the 
natural length of 
his walking stick, 
and half his hight 
or half the stretch 
of his arms ; and 
(lie meter is not 
e\en what it pre- 
tends to be, the 40- 
millionth of a me- 
ridian of the earth, 
for the measure ta- 
ken was erroneous ; 
and if it were, such 
a standard is of no 
more real value 
than the distance 

of the moon. Yet there are people who have engaged in from each depot an auxiliary train on .a side track, 
the crusade of trying to force on us this bad, erroneous, ar- 
bitrary, and revolutionary measure of a nation which tried 




LIGHTHOUSE AT THE ENTRANCE OF KARttUINES, CALIFORNIA. 



Society or Telegraph Engineers. 

At a recent soir6e of this Society, London, the greatest fea- 
tures of the evening were the electro-motograph exhibited by 
Mr. R S. Ciilley, Engineerin-Cliief to the Post Office Tele- 
graphs, and s»me specimens of boring worms exhibited by 
Mr. Browning under his microscopes. 

'I'he elcctromotograph was discovered by Mr. Thomas A. 
Edison, of Newark, N. J., who, in a letter published a few 
weeks ago in the SriKKXific A.MEKrCAN, described his expe 
rinients in cheraical telegraphy, wherein he met with the pe- 
culiar force he obtained ; from tliat letter and the ideas con- 
tained in it, the instrument exhibited was made. It has been 
known for years that niariis eouldhemade on chemically pre- 
pared paper by passing currents of electricity through a 
style resting on the paper, which passed o\'er a metal drum, 

these marks being 
produced by chemi- 
cal decomposition. 
In his experiments 
Edison noticed that 
witli certain compo- 
sitions motion was 
produced in the le- 
ver holding the sty- 
lus, which was 
caused apparently 
by the sudden de- 
erease of friction of 
the paper. It was 
found that paper 
prepared with caus 
1 ic potash and a sty- 
lus tipped with tin 
gave the most fa- 
vorable results. In 
the electro moto- 
graph exhibited by 
Mr. ('ulU?y, the sty- 
lus was of tin, but 
lield in a peculiar 
fonn of clip, which 
brough ta very great 
;>nionnt of friction 
on the paper, so 
much so thiit, when 
tlie instrument was 
.started, the great 
friction carried the 
stylus forward. Im. 
tuodiately a current 
was passed through 
it, decomposing tlie 
])a|)<'r, all friction 
sei'uieil to cease, the 
clip, by the strong 
force of its springs, 
was drawn back ; 
and this occurred 
each time the cur 
rent passed, and so 
h>ng us the current 
existed the clip re- 
mained in its nor- 
mal position. Im- 
meiliately, however, 
the current ceased, 
the friction of the 
paper showed itself, 
and the stylus \v;is 
drawn forward. 

This motion was 
made audibly mani- 
fest by the position 
of a small bell which 
was struck loudly 
each time a current 
passed and de- 
stroyed the friction. 
So perfect was it 
tliut the Morse sig- 
nals sent by the key 
were perfect and 
accurate as recorded 
on the bell. This 
little instrument at. 
tracted crowds all 
through the even- 
ing, and it may be 
fairly characterized 
as one of the most 
interesting scientific 



to be novelties prod need for a long time, 
coupled to the main line through train as soon as the former Engineering say.s : " It may undoubtedly be termed a new 
has attained a similar speed. Passengers can step from the discovery in Science.' 
also to abolish the week and make a new one of ten days, main line train to the auxiliary, and the latter will be un- The specimens of boring worms were fuund in the cable 
and wliosp language is declining over the world, while ours coupled in time for stoppage at the ne^t depo'-, and the pro- i between Holyhejid and Dublin belonging to the Post Office, 
already prevails over more regions of the world than any cess will be continuous. and were picked up inside tlie cable not far from Holyhead. 

lliey were of three varieti<>s. two of which urc of somewhat 



other, and is evidently destined to adTance more and more. " 
Sir Edward, we think, is about right. The good old yard 
stick is a better measure than the meter. 



Giant Beaver. 

Drawings and specimens of the remains of the great extinct 
beaver, cattoroides Ohioensis, an animal closely allied to the 
beaver of modern times, but of giant size, being about five 
or six feet in length, and weighing probably from 300 to 400 



A nF,.MAKKABLE result has recently been obtained by Messrs. 
I Brown & Co., of Sheflield, Eng., with a disk made from n rail 
saw and rotated at 3,000 revohitions per minute. As the 
disk was 96 feet in diameter, the velocit\- of its circumfer- 
ence was in the neighborhood of 86,400 feet per minute, 
Steel rails were cut with astonishing rapidity, and even 
melted. Millions of sparks were thrown off, but no heat- 
ing of the disk could be detected after the cutting. 



large type, ranging from one inch to three inches long, and 
they appear to have strong proclivities in favor of hemp. 
Through the slightest opening they penetrate and enjoy 
themselves among the covering;, which they utterly destroy. 
The third variety is small and apparently insignificant, but 
to submarine cables it is a dreadful enemy ; passing straight 
through the hemp and boring at once into'the gutta percha, 
it finally produces a fault. These specimens were sent by 
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Mr. CuUe.V to Mr. Browning, whomonnted them Boas toshow 
their leading peculiarities. Close to these microscopes were 
placed .some specimen."* of gutta perclia insnlatud wire- freely 
mjiiked by tliein. 

Another novelty was an electrical gas-lighting apparatus 



The entire box which encloses these parts is bermetically 
closed. The ends of the multiplicator wire» are soldered 
in.-side the box to two screw posts, ry.wlu'ruwith tlie ini'ftra- 
ment is connected with the cable. 

A curved steel magnet, N S, is fixed to a brass bur, P, in 



exhibited by Mr. Thompson. This consisted of a very small I such a way that, by turning the micrometer screw, V, any 
portable apparatus, held easily in the hand. At the upper i required removal, upwards or downwards or totheright or 
part was a curved rod with a bell cup to it, which was placed | left, can be given to it ; and by this means the magnetic nee- 
over the gas to be lighted; the lower part, near the handle, 1 die, when in a state of rest, is kept in such a position that 



contains a small electrophorus, the upper plate of which 
was lif t«d bv the thumb or finger of the hand holding the 



the picture of the slit, D, which is reflected from the middle 
of the mirror, and liltewise returns through the lens, appears 



handle. The electric spark from this i.s arranged to pass upon the zero mark of the scale, M M. 
across a small space where the gas ha.s mixed with the at- 1 Opposite the galvanometer, the scale, M M, and the lamp, 
mosphere in .such proportions as to become explosive. Im- F, are to be seen. The light from the lamp penetrates 
mediately the spark passes, the gas is lighted. This instru- . through the slit, n, in an oblique direction to the looking 
ment, though ni>w in London, bas been in u.se here for some i glass, iind is thrown back from it to the scale somewhat up- 



three veurs, 



OCEAN TELEaBAfET. 



nv hbcihck b. PKrefcmr. 



Tlu> woX'Uingspeed of ocean cables with the mirror system 
is as followf; 



.vt:.Miit;n OK w'OiiD^ vim NriMiTis:- 



wciKlit Of coiiper 
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10-3 
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The apparatus employed in the traii.sini.'ision of communi. 
cations through ocean cables is the invention of Proft^ssor ', 
Sir William Thomson. Ampere suggested, as early as the 
year 1820, the employment of agalvunometer for the vurpoae 
of tolegraphiiip, and in 1833 Gauss and Weber used a rellect. 
ini^ galvanometer as an indicator upon a line about one mile 
ill length, uniting the Observatory and tlie Physical Cabiuet 
at Gcittingen. Their alphabet was made up of combinations 
of right and left deflections. This apparatus, the first e\er 
employed for practical telegraphy, has lately, in the hands 
of Professor Sir William Thomson, become the most sensi- 
tive of all telegraphic instruments. His reflecting galvano- 
meter is the only instrument at present with which a cable 
2,000 miles in lengtli can lie successfully worked by a battery 
of low tenisioii. It consists of a needle formed of a piece of 



wards, in the direction, F, where the picture of the slit is to 
be seen as a fine light line The sjcreen, X, ciin be turned 
np andserves to keep the lamp light from the sCDle. The 
instrument is necessaiily used in a darkened room. 

Tli«: transmitting key is shown in Fig. 7. It Consists of 
two .separate levers, L and E. mo\ing 
on axes at the upper end in the figure. 
Tliey are kept, by springs, pressing 
against the cress plate, (', whioli i.s in 
connection with one of the jioli-s of 
the battery. L is connected with tlie 
cable and E to the earth. When either 
key is pressed down, it falls on the 
plate, Z, in connection with the other 
pole of the battery. In the nonnal 
position of the key, tlie cable is con- 
nected, through L, C, and E, to earth, 
and Z is insulated ; and it is easy to see 
howa positive or negative e.nirent is 
put to line according as L or E is tle- 
^'"'' ''■ pressed, 

'i'he alphabet is made by opposite movements produced 
by one or other of the keys. The tiignals need not be made 
from zero as a startingpoint. Theeyecan ea.sily di.stinguish, 
at any point in the scale to which the spot of light may lie 
deflected, the beginning and the end of a signal, and when 
its motion is caused by the proper action of the needle or by 
currents. It is thus that the mirror galvanometer is adapted 
to cable signaling, not only by its extreme delicacy, but also 
by its quickness. The deflections of the spot of light have 
been aptly compared to a handwriting, no one letter of which 
is distinctly formed, but yet is quite intelligible to the prac- 




tised eye. Signals in this way follow each other with won- 
watchfipring.threeeighthsof aninchinlength. Theneedle isi'l^'f"! rapidity. A low «peed of from twelve to sixteen 
suspended by a thread of cocoon silk without torf^ioii. The | "■<"<'« perminute is adopted for public mensages; but when 
needle lies in the center of an txceedingi)- delicate gahiino- { 'l'^' operators communicate with each otlier, ii sjieed ol' 



meter coil. A circular mirror of siU'cred jflass is fixed to 
the needle, and reflects at right angleti to it in the plane of 
its motion. It is so curved that, when the light of a lamp 
is thrown through a fine slit on it, the image of tlie slit is 
reflected on a scale about three feet off, placed a littl(. nbo\e 
the front of the llnnn'. l)e.Hec1ious to tin- extent of half nn 
inch along any part of the scale are !«nf)icient for one si;p)al. 
In so delicate an instrument, the sluggish swing of the nee- 
dle in finally settling into any position would destroy its use- 
fulness. To rectify this, a strong magnet, about eight 
inches long and bent concave to the instrument, is made to 
slide lip ai\(l down a rod placed in the line of the suspend- 
ing thread abo\'e the instrument. This magnet can be ea.s 



twenty-four words per minute is sometimes attained. ) 

Condensers are used at l)oth ends of the Atlantic calJes, 
by means of which the speed is very considerably increased. 
The term condenser ban long been used among electricians 
to denote an arrangement, in a moderate compass, equivalent 
to a Leyden jar of enormous capacity. It is composed of al- 
ternate layers of mica or parafined pnper and tinfoil. One 
coatingof thiK Leyden jar is put in direct comniunietttion 
with the conductor of the cable, and the other is joined to 
the .sending kev. At the other end of the cable one couting 
of the condenser is connected with the cable and the other 
coating with the receiving instrument. The condenseni are 
each equal to about 70 miles of the cable. The condenser 



ily shifted, as necessity may require. The oscillations of h^e^'Ps 'wo purjioses: it lessens the delay caused by Indiic- 
the needle due to itself are, bythe aid of t he strong magnet, I t'O". ""d prevents the disturbance of the signals by earth 
made so midden and short as" only to broaden the ,ipot of currenf.s. The cable and condenser being insulated, there is 



lijrbl. 



no \oltaic circuit, and no way whereby earth currents can 
[ enter and leave the line. 

i The question is often asked: "What is the velocity of 
j electricity'!'" or " how long does electricity take to go across 
I the Atlantic Ocean ■.'" Electricity cannot properly be said to 
i have a velocity, but differs with the circumstances under 
which it travels. For about two tenths of a second after 
I contact is made with the conductor of an Atlantic ciible, no 
i efl'ect is perceptible on the opposite side of the ocean, even 
I by the most delicate instmment. After ionrtenfhs of a se- 
I cond, the receiveiJ current is abonf 7 per cent of the maxi- 
! mum pennanent current which the battery could produce in 
j the circuit. One second after the first contact, the current 
; will reacli about half its final strength, nn<l after about three 
i seconds its full strength, Tlie current doe? not arrive all at 
j once, like a bullet, but grows gradually from a minimum to 
a inaxitiium. 

The Direct United States Cable, which is now being laid 
I between Ireland and Xova Scotia, and thence to Rye 
I Beach, Xew Hampshire, is 3,060 nautical miles in length. 
The above illustration (Fig. C) shows the construction of I The core is composed of a thick copper wire encircled by 
the instrument. The galvanometer, P, contains the multi- eleven very fine copper wires, weighing 480 pounds per mile, 
plication wire, di\'ided into several layers and so arranged | and is served with four coatings of gutta percha, measuring 
that it can be used for weak or strong currents, according to i about three eighths of an inch in diameter. After the ser- 
the requirements of the instrument. In the center of the I ying with gutta percha comes a serving with manilla hemp, 
coil the magnetic needle is suspended, to which is attached which brings the core up to a thickness of three fourths of 




The shore ends are of varying sizes, graduating from about 
2iinchesdown to ,J of an inch. 

The THrect United States Company expect to obtain a 
speed of about nine words per minute, or about one half tliaf 
of the present Newfoundland and Ireland cables 

The French Atlantic Cable, laid in 1869 between Brent and 
St. Pierre, has 400 pounds of copper per mile, is 2,584 knoti-i 
in length, and has a workingspeed of fifteen words per min- 
ute. 

The contract price of the Direct I'nited States Cable, laid 
down, is $6,055,000. The cost of the Anplo-.Vmerican Cable 
— between Ireland and Newfoundland — laid down, was 
$1,500 per mile. 

The Direct X'nited States Cable liiix been laid from Ireland 
to within a distance of about 200 miles of Nova Scotia; but 
owing to unfavorable weather it had to be eut and buoyed. 
It will probably be recovered again as soon a;; favorable 
weather ensues, and its laying be su'cessfullv completed 
When this is accomplished, there will bo five working cables 
across the North Atlantic and one across the South Atlantic 
oceans- 

Sulimarine telegraph <uil>les now extend across the 
North and South .Atlantic, Indiiiii, and 0'<'rMiun Oceans; the 
Mediferraneiin. Re<l, North, Baltic, Chinese, Oriental, Japan, 
Java, and Caribbean Seas; the (iulfs of Biscay, Bengal, 
Mexico, and St. Luwrence, iind the straits of Ba.ss :«nd ila- 
lacca : thus placing North and South America, the AVest In- 
dies, Europe, India, .luva, Australia, Tasmiiuia, and Siberia 
in constant and jmstantaneous telegraphic I'omitinnicntion, as 
well as alTording communication with the most important 
ports in China and Japan. 

The following is a list of the more important cables which 

are in working order at tlw present time : 

Length In 
D«tf. Fiiini Miles. 

lS.ll. JJover, Eagrlanil, to Calal:<, France 2:") 

1R.T2. Holyhead, Wales, to Howth, IielaiHt tw 

Port Patrick, Rcotlnud, to Donagbadce, Ireland S-i 

Prill ci* Edward Island to New Jlrun,swiok-... — 12 

]«,>3. Denmark, across tlie Belt 1" 

•over, England, to Ostend, Delgium fOU 

Port Patrick, Scotland, to Dona^hadec, Ireland Si 

ISM. PortPatJick, Scotland, to Wtiitehead, J relrtnd 37 

.Sweden to Denmark TS 

Holyhead, Wales, to Howth, Iivland 85 

IS."i((. Prince Edward Island to New Tlruni>wlck 1 

Crete or Candla to Syra, Greece 1"0 

St. Pctersburgh to Cronstadt, Kusslu 10 

-VcrosH the Amazon - 10>'> 

1K.-)T. Ceylon to Hindostan 30 

Konvay across the Tfords 4!i 

18.W. England to Holland 14* 

law. Denmark to Heligoland 4« 

_ ,1ii 

>>♦ 

i4 

lid 

21 



Denmark to Heligoland 

Ifk of Man to Whitehaven, KnKland 

Sweden to Gottland 

Folkestone, England, tn llioihijiae. Franci'. 

Malta to Sicily , .,. 

.lersey to Pleou, I'Yance. 



Fi(.;, 0. 



the tiny mirror, and close before it is to be found e small 
collective lens, whereof the focal point lies almost in the 
mirror, in order to pmduce a sharp figure of the prism on the 
scale. 

The magnetic needle has a length of only ^ of an inch, a 
breadth of ^ of an inch, and a thickness of jlj of an inch. 
The mirror connected with the needle has a thickness of only 
jI-j of an inch. The magnetic needle is made from a small 
piece of a very fine watch spring, and the little mirror, from 
one of the thinnest microscopic cover glasses. The magnetic 
needle and mirror used for signaling across the Atlantic 
weigh only ii grains. 



an inch ; and then follows the sheathing with iron wire, 
which forms the outer covering of all. Ten iron wires are 
employed for this purpose: but before being applied lo the 
cable, they are each wound with five strings of mauilla 
hemp, so as to impart greater strength, and protect them 
from the action of water. The hemp covered wires are 
served with a species of black compound resembling tar or 
pitch ; and after being twisted around the core, they are 
again served in this manner, and finally whipped with Italian 
hemp, which, however, can scarcely be said to do more than 
hold the strands in their places until the whole becomes 
hard and dry. This is the deep sea portion of the cable. 



lS4ill. Giwit lielt, Deinniirk (two ciibleti) 14 

f 'ape .St. Martin, Spain, to r%l!!a. T1 

l.\iiia to Majni-ca ........-..--. T4 

I»6l. ("orf a to Otianto, Italy W 

Dieppe, I'l'ance, to Newhaven, EiiKlainl -- ■*' 

18IK. Wexford, Ireland, to Abcimnn. Wales t>3 

L.ow&'taft, Kngland, to ZantHoort, Holhunl VSTi 

IKHI. Fao, Per.«3a, to IJushlre, Persi.i art 

Ilushire, Persia, to MasaiiclHin, Persia 450 

>Iasandam, Persia, to G wadar, Ileloochirtan *4i 

Gwadar, Keloochistan, to Kuriacheo, llrltish India Sin 

Otranto, Italy, to Avlona, Turkey fW 

lS(i5. TreIlel)org to Kugen, Germany -to 

South Foreland, EnRland, to Cape (irlsuez, Fi-anc* 3.5 

18Wj. Ireland to Newfoundland MiK* 

r.yall'f" Bay t o White's na.v 41 

Crimoa to Circa^sla 40 

Colonia to Buenos Ayres 30 

Eiwland to Hanover - J4 

Cape Ray, Newfoundland, to Aspee Bay, Cape Breton . fl 

Leghorn, Italy, to Coi-sll<a . . , tiS 

Persian Gulf "» 

ISttT. South Foreland, England, to La Panne, Finance 47 

Malta to Alexandria, Egypt "25 

Plaeentia, Newfoundland, to St. Pien-e 118 

St. Pierre to Sydney, Cape Breton I3B 

.Vrendal, Norway, to Hirtshals, Denmark IJ8 

m». Italy to Sicily 5 

Harana to Key West, FloiMa IS* 

IHtifl. Peterhead, Scotland, to Egursanrt, Norway . KHi 

Grisselhamm, Sweden, to Nystadt, Kussia W 

Kewbiggin to Sonder\-i(f 334 

Malta to Sicily.. »* 

Tasmania to Australia ITtt 

Scilly Isles to Land's End, England 27 

Ithaca to Cephalonia 7 

BusWre, Persia, to Jaak, Jielooehistan 505 

Brest, France, to St. Pierre 2,.iM 

St. Plen-c to Duxbury, U. S 74ii 

Moen to Domholm, Sweden **' 

Komholm, Sweden, to Libau 230 

1870. Scotland to Orkney Isles 37 

Salcombe, England, to Drigiiogan, France Wl 

Deachy Head, England, to Cape AuHfec, France 'M 

Suez, Egy t, to Aden, .Vrabia 1,41)0 

-\den, Arabia, to Bombay, India 1,81? 

Portheurno, England, to Lisbon, Portugal 823 

Lisbon to Gibraltar 331 

Gibraltar to Malta L120 

.Marseilles, France, to Bonn. -\fHca, 447 

Bona, Africa, to Malta. 38ii 

Madras to Penang ^j^**** 

Penanp to Slnga ore Wll 

Singaporeto I&tavia »' 

Malta, to .Vlexandria, Eg}-pt MM 

Batebano, Culia, to Santiago, Cttka 330 

Jersey to Guernsey, Channel Islands. W 

Guernsey to Aldemey, " "' IS 

Santa Maura to Ithaca 7 

aantetoTreplto U 

Sunlum to Thermla. . 35 

Patiaa, Greece, to Lepanto 2 

' Dartmouth, England, to Gueinse)' 'i<i 

Guernsey to Jei'sey !■' 
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Length in 
Dafe. From mlleB. 

Porto HIco to St. Thomas HO 

Santla^ro, Cuba, to Jamaica WW 

Port Patrick, Scotland, to Donaghadee, Ireland -> 

jAnJer, Java, to Telok Betong, Sumatj« .■■ rf> 

Danjoewangle, Java, to Port Darwin, Australia — .. 1,033 

St. Thomas to St, Kitts - J33 

St. Kitts to Antigua ^ 

l«;i. Javea to Iviza, Balearic Islands •">3 

Majorca to Minorca 85 

Villa Heal to GIbi-altar 155 

Marseilles, France, to Algiers, Africa 447 

Singapore to Saigon, Cochin China 620 

Key West to Punta Kassa tit 

Saigon to Hong Kong "75 

Hong Kong to Shanghai 1,100 

Shanghai, China, to Nagasald, Japan, thence to Wladi- 

wostoclt, Siberia li^no 

Rhodes to Mannarlce '■!3 

Latakia to Cyprus »<* 

Samos to Scala Nun\a 11 

Mj-telene to Alvall Ifl 

Khanla to Retimo. :H 

Rhetimo to Candia ^^ 

(Jandia to Rhodes 301 

Chios to Cheameh '> 

Zante to Corfu LVI 

Zante to CephalDDia K 

Lowe«toft, England, to Cireit«eil, (leroiaiiy 323 

Antiffua to Uemararii, connCitinif the West India Wind- 
ward Islands 1,(B»I 

Portci Iticci to Jamalui 'i* 

I'iT:". Llzanl, England, to Bilbao, Spain 4<i« 

British Columbia to Vancouver Island 18 

1873. Falmouth England, to Lisbon, Pt)r(ugal 1,150 

Caithness to Orkney H 

Valencia to Newfoundland 1,9()0 

Key West to Havana 1)0 

Placentia, Newfoundland, to Sydney, Cape Dreton 'KM 

Heligoland to Ciixhaven. Germany 40 

England to Denmark 450 

Kiance to Deniiiurk .Vill 

Denmark to Sweden 10 

Pemambuco, Hnuil, to Para, Brazil 1,*B 

A It'xaudila, Kgs'pt, to Candia or Crete ;1B0 

I'linilia to Zante 340 

Zante to Otninto, Italy IDO 

Alexandria, Egypt, to Drindisi, Italy 030 

1S?4. Lisbon, Portugal, to Madeira, Madeira Islands <!33 

Madeira to St. Vincent, Cape de Verde Islands 1,.S00 

!St. Vincent to Peruambuco, Brazil 1,M53 

Jamaica to Colon, South America WiO 

Pemambuco, Brnzll, to Bahia, Braxil 450 

Dahia, Brazil, to Rio Janeiro 1.240 

Italy to'Sicily 7 

Jamaica to Porto Kico *<"3 

Rio Janeiro to Klo Ginnde do Sul H40 

Rye Beach, V. S., to TaiT Day, Nova Scotia ViO 

Barcelona, Spahi, t<) Mai-jellles, France 300 

(Shetland to Orkney Ol> 

Valencia to X<^wfounillaiid 1,H00 

The followlUff i.s tt list ot Ihf i)t'ni<ij>al .submarine telegraph 
companies, with the amount ol their capital : 

AnK'o-American 'IVIegrapli Company; Ireland to NVw 
I'liuiidland ; Xcwiiiunillunil to ('«i»- Breton; Brest to St. 
Pierre; St. Pierre to Duxbury.L'. S. (five cables)— 135,000, 000. 

Brazilian Subiiiiirine Tclcgrapli Company : Portugal to Bra- 
zil— :|;H,500,000. 

Culjtt Submarine Telegraph Company; Santiago to Havana 
— *800,000. 

Direct Spanish Sulnuariiie I'elegraph Company: England 
to Bilbao, Spain— ^650,000. 

Direct United States Submarine Telegraph Company ; Ire- 
land to Nova Scotia ; Nova Scotia to the United States — 
*6,500,000. 

Eastern Submarine Telegraph Company : England to Bom- 
bay via- Mediterranean and Red Sea — $15,000,000. 

Eastern Extension, Australian and (liina Submarine Tele- 
graph Company : Madras to China and Japan ; Java to Aus- 
tralia— *8,31.5,500. 

Great Northern of Copenhagen Telegraph Company : Eng- 
land to Denmark. Norway, Sweden, and Russia — $2,000,000. 

tireat Nortliern China and Japan Extension : Sil)eria to 
Hong Kong and Japan— 13,000,000. 

International Ocean Telegraph Company : Florida to Hav- 
!ina—!j!l ,500,000. 

Mediterranean Extension Telegraph Company : Sicily to 
Malta and Corfu— 1760,000. 

Monte videan and Brazilian Telegraph Company; Monte- 
video to Brazilian Frontier— $675,000. 

Platino- Brazilian Telegraph Company Rio Janeiro to 
Uruguay— *2,000, 000. 

Submarine Telegraph Company ; England to France, to 
Belgium, and to Holland— $2,093,200. 

Western and Brazilian Telegraph Company : Coast of Bra- 
zil— $6,750,000. 

West India and Panama Telegraph Company ; Cuba to 
^Vest India Islands and South America— $9,500,000, 

Sanitary Senwe. 

Dr. W. \V. Hall, in }\\s Journal of Health, s&yn a great many 
truthful things in his peculiar way. These are, and certain- 
ly should l)e, extensively read ; for they include so much ex- 
cellent advice that their influence can be for nothing else l)ut 
good. The last nunibei <if the Journal is before us now, 
opened with the intention of dipping an article here and 
there ; but after reading it all through, we really cannot 
decide that any one subject is better treated than the rest. 
Consequently, we have culled a few ideas which strike us as 
especially good and interesting, and these we giv* below: 

Dyspepsia — says the opening paragraph of a short sermon 
on that wretched malady — means a difficulty in preparing the 
food eaten so that the nutriment ran be extracted from it to 
supply the wants of the svistem. Eating too fast and too 
much are prolific causes ; tV*e first because the food, being 
swallowed in too large pieces, begins to ferment before it 
can digest, and the second b«-<'ause the stomach cannot cope 



with the quantity forced upon it. A limited supply of gas- 
tric juice is another cause, and this implies bad blood. Out 
of door life, moderate exercise until hungry, and simple food 
are the best remedies. 

Bitters, the names of the multitudinous varieties of which 
disfigure the fences and scenery of the country, come in for 
severe handling, on account of their alcoholic composition. 
A list of thirty-four of these mixtures is given, including all 
we ever heard of and a great many which we did not know 
existed ; and in every instance they are shown to contain alco- 
hol. In brief, while persons are using bitters as a medicine, 
they are often drinking, three times a day, a more concen- 
trated form of alcohol than is found in the purest whiskies 
and brandies. It should be set down as a settled rule that 
bittere in any form is alcohol in disguise. 

Localities of life should be high. Elevated stations are 
generally exempt from the ravages of consumptive disease. 
The air is lighter and contains less oxygen ; but as the lungs 
]\\\e on oxygen, as it is the oxygen which they bring in con- 
tuct with the blood at every breath, it is that which purifies 
and gi\es it its life-giving power. If each breath of air does 
not gi\ e a sufficient amount of oxygen, instinct prompts a 
fuller breath; this distends the lungs more fully, and thus 
develops and strengthens theiii. A statement is given of the 
ele\ atiou of sevei'al Americiui cities: New Orleans is rela- 
tively given as 10, New York and Philadelphia 3.5, Boston 40, 
Chicago 58.'j, Nebraska City 1,000, und Winona, Miss.. 1,500. 
Many a family mansion, says the editor, speaking of healthy 
houses, has been built with the accumulations of the savings 
ofhalf a lifetime to uuike the graves of half the household 
in a few months, from neglectof the precautions for thorough 
drainage and n proper water supply for drinking and cooking. 
Never select n house ovm- a filling; )>ret'cr sandy soil or the 
top of 11 hill. 

In Munich, the bodies of thtt detd me kept for forty -eight 
hours before liurial, and tlie fingers are connected with a 
wire so that, in case tiie person should revive, his least move- 
ment will ring a bell and so give warning. This is not ap- 
plied to babies; hut it is suggested that, if the plan be 
adopted h(>re, tin* wire should he nttacheil to the child's toes, 
as all babies begin to kick as soon as awiike. 

Witli reference to winter garments, sufficient clothing, it 
is said, should be worn to keej) off a feeling of chilliness 
when about usnal avocations. Less than that subjects one 
to «n attack of dangerous pneumonia at any day or hour. 
Moie than that oppiesses. ^;leadily aim , by all possible ways 
and nu aus, to ke(>p oft' u feeling of chilliness, which always 
indicates that a cold has been tiikeii. 

Instinct teacliesthat lessexertive i)o\ver is reijuired tokej.p 

moving than, nfter coming to a ;itHndstill, to set the binly in 

motion again. The I'l'cquent stoppages of stages and str'-et 

cars kill off the horses. Instinct also teaches the requisite 

expend itiiiv of strength acciirdinff to the circMinisfHUccsof the 

; season. No one walks as fast in siiiiinu-r us in wintei-. W'r 

' S;**' u|) in tht' morning with a certain amount of jitiviictli, and 

I much ina.v be gained by economizing dining the day. 

Spectacles become necessary when you first notice yourself 

l' going to the window in.stinctively for a better light, or wlien 

I your eye g(.ts tired by looking at any small thing near at 

: hand, or a dinnuss or watering is manifesleil. so as to cause 

I indistinctness. First purchase No. 20; and as yon observe 

the symptoms aboNe named, get No. 18, and so on. The 

I glasses should be near enoujfh to the eve almost to touch the 

lashefi; th«y should be washed every morning in cold water 

und carried in a pocket by themselves. Brazilian pebble 

maltes the best lenses. .Vvoid reading before sunrise and 

after sunset. Read as little as possible before breakfast, or 

by artificial light ; do not sew on dark material at night, and 

use no other eyewash then pure, tepid, soft water. Babies' 

eyes are often injured by allowing the glaring sunlight to fall 

upon them. 

Exercise is worth more than all the medicines in maintain- 
ing health. If it rains, fake an umbrella and let it rain on ; 
if it is cold, walk or work faster; if it is windy, turn 
around and go the other way ; if it ruins, hails, snows, and 
blows, all at once, so that you have to stay indoors, then li\-e 
on bread and water that day, not nn atom else, und you will 
need no exercise to work it up. 

It should always be borne in mind that a large shai'e of 
our little aches and pains would pass off about as soon by 
letting them alone as by doing or taking something ; and the 
more we "take," the greater is the necessity for "taking." 

The best way to enjoy things is to use them, and thus get 
the worth of our money out of them. There is no sense in 
gorgeous parlors kept in darkness. 

Sometimes the reading of a single sentiment in a news- 
paper makes an impression on the mind which tinges the 
whole subsequent life for good. 



[t'or the Scientific American.] 

THE ASITHKETICAL 0FEBATI0N8 OF HULTIFLICATION 

AND DIVISION. 

\A'e think thiit most of our readers will agree with the 
assertion that there is less probability of mistakes, on the 
part of the ordinary calcnlatoi', in making additions and sub- 
tractions of numbers fliaii in multiplying and dividing. The 
reason is that the latter operations are more complex, requir- 
ing the use of ail the fundamental rules of arithmetic. There 
is a simple artifice, employed by many in multiplying and 
dividing, which reduces these operations to cases requiring 
tlie application of tlic rules of division and subtraction only. 
The method referred to is tolerably well known, but not as 
generally as it should be; and we think that there are many of 
our renders who will be interested in receiving an explana- 
tion. The method finds its principal application in cases 
where different numbers are to be multiplied or divided by 
the same number, as. for instance, in tlu^ |)reparatioii of 
tables. We can best illustrate it by giving an example. 

Acconlingtoonr observation, a question frequently arising 
with those who are engaged in mechanical pursuits Is the 
determination of tlie circumference of a cirtle when the di 
ameter is known. It is not always convenient or practicabh' 
to consult a book in which the properties of circles are given, 
but •ne can nearly always carry a few cards upon which use- 
ful nuudjers are wiitfcii. Let us sHppo.se that one of these 
! caxls contains the following; 

j riItCt^MI''F.HRNCF. OK criK i,t:. 

I DiHUleter. MultlpllcU by 

' 1= 3-1416 

I 2= 6-28;S2 

I 3= 9-4248 

4 = 12-0664 

5 = 15-7080 

and that the circumference of a circle whose diameter is 
130-0402 feet is required. Below- is the solution: 

i;:o-(i4ox> 

(>2832 
1356640 
94-^4800 
31416 



DlBtiieter. Miililnlleil bv 
(j = 18-8496 

7 = 31-9912 

8 = 25-1328 
!) = 28 -27-14 



408-53429232 
It will be observed that the multiplier is placed beneath the 
multiplicand, as in the ordinary method ; but that instead of 
actually performing tlie operation of multiplying the multi- 
jilicund by each term of the multiplier, the several jiroducts 
are taken at once from tin- caw und placed in their proper 
positions, so tliut we ha\'e only to add them to get the whole 
product. It will be advisaljle, in following this plan, to use 
small cards, with onl,\ one set of numbers on one side of 
encli, to avoid confusion; iind in jireparing n card for a given 
number, it is well to form the several multiples by adding 
the number first to itself and then to each successive sum, 
repeating this operation nine times, so as to check the actu- 
rac,\- of the work. Below- is given an illu.*jtration : 



AresK 



i-ln 



Siin. 



add (1-7854 



Tlie IVusconetcong Tunnel. 

The tunnel through JIusconetcong Monnta'iu, New Jersey, 
for the line of the Easton and Perth Amboy railroad, was 
opened on the 16th of December. The work was begun on 
April 10, 1872, from whicli date to August of the same year 
labor was devoted to making an open cut on the west side of 
the mountain. Tunneling was then started at both ends 
through formations of limestone and syenitic gneiss. Con- 
siderable trouble was experienced during the progress of tlie 
boring by irruptions of water from a subterranean lake. The 
tunnel is almost exactly one mile in length. 

— ■ *#i a 

Ebbatl'M. — In our article on the hydrocarbons produced 
on iron ajid steel, published in our last week's issue, it is 
stated that the least volatile portions of the bpomated product 
were "set aside to be treated with an alcoholic solution." 
" of [XJtassa " should lie addeii to complete the sense. 



i)f <ilaTiiciei nuiltllillcd \iv 
0-7854=1 
l-,-)708=:.' 
■J-35(i2=:! 
;!-1416:^4 
3-9270=5 
4-7124=n 
.■>-4978=7 
6-2832 = 8 
7-0686 = 9 
7-8.i40 = 10 
It is evident, from simple inspection, tliat the last quantity 
is ten times the first, and this affords a strong presumption 
tliat the intenuediate calculations are also correctly made. 

An example is appended, showing the application of tliis 
method to division: 

REDCCTIOX OF ClIBlr IIVCIIEH TO Cl'BIC FEET, 
ruble In. Dh-lded by Cubic In. Divided hy 

1= 1,728 I 6 = 10,368 

2= :3,4,56 7 = 12.096 

:t= .■).184 ! 8 = 13,824 

4= (i,912 I *) = 15..%13 

5= S,(t40 ! 

Question: How many cubic feet are there in 901,314,564-2fif 
cubic inches? 

1,728 )901,314,.564-268( .521,.')94-076-^ 
8640 

3731 

ur,n 

2764 

1728 

10265 
8640 



16256 
15552 



7044 
6912 

13226 
12096 

11308 
10368 

940 
A simple inspection of the card sho-ws the succeseive fig- 
ures of the dividend, and gives the products of the divisor 
by these figure.":, so tliat the operation is reduced to a seiies 
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of Subtractions. It takes very little practice to render any 
one expert in this method, which combines the advantages 
of quickness and accuracy. By preparing cards from time 
to time, as occasion requires, one will find that he has, ere 
long, a pretty good stock of numbers, which, if carefully in- 
dexed, will prove very serviceable. The values of a few use- 
ful factors are appended : 

Reduction of pounds to kilogrammes ; Pounds X 0454. 

Reduction of kilogrammes to pounds: Kilogrammes XSiJOO. 

Reduction of inches to raet(?rs: Inches X 00354. 

Reduction of meters to inches; Meter.s X 39'37. 

Reduction of square tvet to square meters : Square feet X 
0-0929. 

Reduction of square meters to square feet; Square meters 
X 10-76. 

Reduction of cubic feet to cubic meters : Cubic feet X 0'028. 

Reduction of cubic meters to cubic feet: Cubic meters x 
35-32. 

Reduction of U. S. gallons to cubic feet : U. S. gallons x 
0134. 

Reduction of cubic feet to I' S. gallons : Cnbic feet X 7-48. 

Reduction of imperial gallons to cubic feet : Imperial gal- 
lons X 01604. 

Reduction of cubic feet to imperial gallons: Cubic feet X 
6-25. 

Reduction of U. S. gallons to imperial gallons : U. S. gal- 
lons X 0-834. 

Reduction of imperial gallons to V, S. gallons: Imperial 
gallons X 1 -3. 



About two thirds of the New State Capitol at Albany, 
N. Y., is now completed. The building thus far has cost 
15,000,000, and it is estimated that about $7,000,000 more 
will be required to finish it entirely. If the State Legisla- 
ture appropriate funds promptly, there is a prospect of the 
roof being in place by May, 1876. 



Improved Safety Lock for Elevators. 

Henry Carlile, Steubcnville, Ohio.— This Invention consists in pro- 
viding an elevator with a pair of clamping- Jaws, which are actuated 
by the weight of the cage to seize the guides and arrest the down- 
ward movement of the carriage whenever the lift rope slacks or 
breaks. By the novel means employed In effecting this purpose, all 
chance of accident is removed, while the carriage may be held auto- 
matically at diflferent elevations and stories. It seems admirably 
calculated for use in eounection with the elevators employed by 
hotels, warehouses, and stores. 

improved Feed IVate^ Heater and Filter. 

George F. Jasper, Freeburgh, TM.— The supply pipe passes down- 
ward through and beneath the filtering material, and the water 
discharged therefrom passes upward through the said material, and 
flows over into a scries of sediment troux^hs or pans, and thence 
into the heating tank proper, from which It Is conveyed to the 
boiler. The arrangement of the filter below the tank Increases the 
surface available for application of heat in the furnace, when d»- 
slred or necessary, as well aa gives easy access to It for removal of 
thesedlment when the furnace Is fired up. 

Improved Seed Planter. 

Jacob R. Sample, Liberty, Miss.— This Invention relates to the sim- 
ultaneous distribution of comminuted manures and cotton or other 
seed, and consists in u peculiar shapo of the opening and covering 
plows, together with the standards hy which they are attached to 
the frame. This Insures great uniformity and accuracy In the appli- 
cation both of seed and manure to the soil. 

Improved Rotary Harrow and Roller. 

Louis Belly, St. Anne, 111.— This is an improvement In cultivating 
machines wherein rotary harrows are employed. The novel feature 
consists In an arrangement of parts whereby the haiTOws are sup- 
ported entirely by the rollers and front wheels of the frame, and 
the revolution of the harrows arrested when raised from the 
ground. 

Improved Stereoscope. 

Absalom H. McClintockand Henry J. W. Barker, Fort Scott, Kan. 
—This is an Improved stereoscopic apparatus designed especially for 
use In object teaching In classes, so constructed that a copy of the 
picture may be before each pupil. AU the pictures may thus be ex- 
hibited, replaced by othei-s, and moved to bring them into focus at 
the same time and by the same operation. Several pali-s of lenses 
are arranged in a box, and the pictures are raised and held before 
the former by suitable devices. The supporting frame moves trans- 
versely to bring each picture into focus. 

Improved Bale^Tle. 

Sewall J. Leach, Tuscaloosa, Ala,— A plate with a right-angled 
flange at each end is attached to one end of the hoop, and is a little 
narrower than the breadth of the latter. The flange Is notched 
transeversely on the inner faces to lock the free end of the hoop, 
which is correspondingly notched on its edges to fit the notches of 
the flanges. The latter are inclined in the direction to cause the 
hoop to draw to the bottom of the space between the flanges, and 
thuslnsure the holding of itao as not to work loose. There is also 
a loop on one end of the tie for the free end of the hoop to pass 
through, to be kept in position at the time of fastening until secured 
by the notches. 
liocomotlve Attaeliment for To win;; Canal Boats. 

Charles Howard, New York city.— The dri\'ing wheels of the loco- 
motive are constructed with a V-shaped groove in the periphery, so 
as to bring the bearing diagonally on the sidesof rails without touch- 
ing the tops. This adds to the traction in proportion to the angle or 
sharpness of the groove. The towing bars are applied on the bottom 
of the frame, are pivoted equidistant from the wheels near the cen- 
ter of the frame, and are of curved shape, extending beyond the 
wheels. They are bent at their ends into upward and slightly for- 
ward turned books, and swing toward the canal, allowing thereby a 
free adjustment to the different positions of the towing line. Suita- 
ble guide pieces applied to the bottom of the frame control the 
swing of the tow bar's, and a spring forces the latter sideways, when 
there is no strain on them, preventing the obstruction of the track 
by the slackened tow line. 

Improved Corn Coverer and Cultivator. 

James Copeland, Bloomlngdale, Ohio,— The vertical arm of a stan- 
dard is slotted to receive a wheel that supports the forward part of 
the maehine when adjusted as a coverer or double shovel plow. 
When the maehine is to be used as a cultivator, the standard may be 
removed and replaced by a similar standard, the lowerarm of which 
is without a slot, Is curved slightly forward, and has a hole formed 
through It to receive a bolt for holding a cultivator plow. 



Improvement In Manufkicturing Shoes, 

Charles F. Hill, Baltimore, Md.— I'hls invention consists In a shoe 
in which an insole, receiving the lasting nails. Is covered by another 
Insole, and the whole united by a line of stitching passing through 
the outer sole, upper, and the two soles. 

Improved Office Door Plate. 
Thomas S. Kennard, Exeter, N. H.— l*his Invention consists In the 
application of time-indicating wheels and an inscribed slide to a 
slotted recessed plate, in such a manner that, when said slide is In a 
certain position, thedevlce will Indicate that the occupant of the 
oftice is out, and also the time of his return : and when In another 
position, that he is in, the name of the day of the week being Indi- 
cated and the wheels locked in position in each case. 

Improved Hydraulic Safety Valie. 
John F. Taylor, Charleston, S. C— This invention relates to certain 
Improvements in hydraulic safety valves, whereby the valve is 
weighted with great convenience and facility by the fluid employed. 
It consists in a valve chamber provided with openings in its seat 
connecting with the escape pipe. In combination with a valve having 
different areas of pressure upon its opposite sides, the chambers 
upon the opposite sides of the valve being connected by a channel 
through the valve, so that the unit of pressure upon the valve is the 
difference between the opposite areas of pressure. 

Improi'cd Combined Hoc and Chopper. 
Charles H. Gaylord, Osceola, Ark.— This ln^'ention consists in 
a tool by which the workman may cut up the soil on each side of a 
rowof plants as he passes along, and then, giving it a haJf revolution, 
cut the weeds or surplus plants in the front and rear ; the flrstopera- 
tion being effected by a chop toward himself, while the second is 
produced by a chop from himself. The construction of the tool is 
such that the two eflfecta are secured without changing the position 
of the workman, consequently with much less labor and fatigue, as 
well as with a great saving of time. 

Improved Extension Table Slide. 
James Plenkharp, Columbus, Ohio.— The grooved slides are con- 
nected by castings of angular form, with a dovetailed base. The 
lower half of each casting is provided with a projection or shoulder 
at its angle, the same being notched to receive a fastening screw or 
nail. Thus the castings are secured to the slides without being 
weakened and hence rendered liable to break at their angle, under 
the strain put upon them by the weight or pressure supported by the 
table top. 

Improved Car Couptia;;. 
Henry C. Chapman,Port Jer^is,N.Y.— The outerend of the coupling 
link is raised or lowered by a looped rod, in which the link rests, and 
by which the Siiid link may be elevated or depressed to suit the va- 
rious hights of dniwheads on different cai-s. 13y ha\ing a recess made 
in the face of the drawhcad. Into which the looped rod which sup- 
pot-ts the link may recede when the cars bump together, the said rod 
is prevented from being injured in the collision. The loop rod Is 
suspended from a U crank of a long rod which extends across the 
end of the car, and which is readiiy turned from the side of the 
latter. 

Improved ClainplnsT Attachment for Tinners' Ma- 
chines. 
William H. Burnett, Stjinf ordviKo, N". Y.— A staitdard is cast with a 
rlblied souket^shaped Uyp pail and clamp screw forsuppoitingflnnly 
the operating machine parts and with un enlai-ged base. For the 
purpose of dispensing with the permanent attachment of the stand- 
ards, and for making them detachable, a strong clamping device, 
with circular top part llttlng closely around the base of the standard, 
is applied by a clamping screw. The standard may be secured to 
any part of the bench, and also turned readily into any direction 
over and beyond the latter. 

Improved Blind Bridle. 
Fitincls Schwalm, Clarksvllle, Cal.— This invention consists in form- 
ing the cheek pieces of the bridle so that they operate as cranks on 
the blinds, which blinds are attached to their upper ends. By means 
of this Improvement, the blinds may, at the will of the driver, be 
dniwn tightly over, and so as to close the horse's eye, and held in 
that position until the danger Is passed. 

Improved Exhaust Regulator. 
Charles C. Gregory, Fredericton, Can.— As the steam enters a re- 
ceiver it forces up a spring piston. It then expands until the press- 
ure is equal to that atthe nozzle, when the spring will begin to react 
on the steam, and, while steam remains in the receiver to be forced 
out, will maintain a continuous unifonn blast atthe nozzle. A valve 
in the nozzle Is provided for opening and closing it, to regulate the 
escape by opening the passage wider when the greatest pressure 
exists in the receh'er, and closing it when the pressure decreases. 
This valve Is operated by the piston. In case the steam should, at 
any time, enter the receiver in excess of the means of escape by 
this apparatus, the excess will be automatically allowed to escape 
through a pipe by the opening of a valve lifted by the piston, when 
the last arrives at a certain predetennined hlght. 

Improved Cras Beater and Condenser. 

Sylvanus Warren, New York city.— This is an improved appara- 
tus, to be placed between the exhauster and the purifler of a gas- 
making mechanism, for beating or scrubbing the gas, and condens- 
Ingf rom it the tar and ammonia. By suitable constniction, while 
the gas is passing through the central compartment of a drum, cold, 
tepid, or warm water or air may be forced through the end com- 
partments and small connecting pipes, to regulate the temperature 
of the gas as it passes to the purifier. 

Improved Shingle Bolting machine. 

William A. Fletcher, Beaumont, Texas.— The pivoted rest for the 
bolt ispro\'lded with two clamps, operated by a single shaft, having 
right and left screw threads. Said clamps are worked by a single 
crank for opening and closing them. 

ImproY ed Steuk Tenderer. 

Daniel J, Shults, Mount Union, Pa.— This is a device by which 
steaks may be easily and rapidly made tender. It consists of two 
toothed plates, which are hinged at one end, to be adjustable to 
greater or less thickness of steak, and closed by means of a lever 
with sectional pinion pivoted to the inner plate, and gearing with a 
toothed stationary ann of the lower plate. Both plates are carried 
toward each other by swinging the lever to the front, and act with 
considerable power on the steak placed between them. 

Improved Target and |Toy Pistol. 

Warren Lyon, Mamaroneck, N. Y.— The flrst invention is a toy, 
for use with pea shooters and the like, for the amusement of chil- 
dren. It consists of two or more self-adjusting targets of equal 
weight, arranged on the ends of radial arms of equal length secured 
to a rotary shaft. The target is self-righting, and may include sev- 
eral grotesque figures. The same inventor has also devised a toy 
pistol which luuy be used in connection with the toy target just 
described. A piston is arranged in the barrel, and its rod connected 
atthe rear end with a lever. The rod has a colled spring on it to 
throw the piston forward. The lever is arranged in a vertical slot 
in the breech, above which it projects. The lower end has a notch 
below the pivot, in which a spring catch drops to hold the piston 
spring, and to be used for tripping it by the trigger. A stop is com- 
bined with the spring catch and trigger, to prevent damage to the 
catch by puUing the trigger too hard. 



Improved Oraln Separator. 

John Gordon, St. Catherine's, Can.— The novel feature in this in- 
vention is a hinged valve which may be arranged to connect at 
will the carrier board leadingtothedischarge with the carrier board 
leading to the suction channel. This Is useful in case the separation 
of the wheat into lighter and heavier grades is not desired. 
Improved Pump. 

J. C. Chambers and S. Chambers, Dallas, Texas.— This invention 
consists In combining, with three bottom-vaivcd cyllndei-s, three 
valved connecting pipes, and a single discharge pipe, three differen- 
tial pistons, of which one Is always forcing water into the discharge 
pipe. This produces a continuous and uniform flow of water, and 
not only greatly lessens the time usually rcqulrett but also very con 
siderably diminishes the labor. 

Improved Sack Scale. 

Pascal P. Parker, Parkersburgh, Iowa, n^J^lgnor to himself and 
Milton I. Powers, same place.— To the inner edge of the scale pan 
are attached two standards, to which Is secured an oval band hav- 
ing an inwardly projecting flange formed upon its lower edge, and 
which is provided with an open spring ring for {supporting a bag, 
and holding the mouth open ivhlle being filled. 

Improved Land Roller. 

Benjamin S. Mealy, Cohocton, N. Y,— The new feature In this in- 
vention Is an HiTangement of the doubJe tree and draft bai-s where- 
by the draft will always be applied to the front part of the fnune 
in whatever position the tongue may assume. 
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PAPEK BOX PATKNT. — UNION PAI'BR BA(< MACUINF: COMIMXV tH . l.lTUi.R 
CKASK et Ut. 

[Before Clifford and Lowell, J. J. —May Term, A.D. li^il— to wit: October 
C, 18*4.1 

Lowell, J .: 

The bill la brought under section 5S of the consolidated Patent Acto f I87fi, 
IG Stat., 307, alleging that the plalntllts own a patent granted to litem Decem- 
ber 24, ISTi, aa aBBlgneee of Lorenzo!). Uenner, for an improvement In papci- 
bage, of which said Bcnncr was the urtKlnul and first tiiventur; that ( lir 
defcodants hold a patent dated February 2U, 18*2, for an I mproveinent alleged 
to have been Invented by Luther C, Crowell; that the patents Interfere, and 
the plalntlflB pray that the patent of the defendants may be declared void. 

The answer denies that Uenner was the original and tlratlnventor of tljc 
Improvement patented to the plalntlffa; Inslsta that Crowell was the invent ur 
of that held by the defendants; does not explicitly confetsa ov deny the Inter- 
ference between the two, and conelndea with a Driiyer that the platiitltlK 
patent may be adjudged void. 

It appears to us, on a comparison of the spcelfleatlons, that theydescrlhe 
and claim the same Invention, and the evidence provea that the plaintiffs 
Intended that their patent should cover the same ^r^undas the defendants. 
The Patent Office decided In fa\'or of the plaintiffs, after an Interference |i«'l 
been regularly declared with Cr^well's patent, which had already if^sue.t; 
upon the hearing, Crowell produced no evidence excepifng hisown stJitC- 
ment, and Benner examined several witnesses, and both parties were heard ni 
argument. 

IVo points or law arc taken by the plalntllls: First, that the decision of thf 
Patent Office la final between these parties; tsecond, that the defendants iin- 
estopped by the statement made hy iheir assignor Crowell to the Patent Office 
respecting the date of hts In\ entlon to Intruduee evidence In thl.^: <'aii8e carry- 
ing his ln\ entloii back to an earlier time tlian that which he specltled In thttt 
statement. 

1. The decision of tbe Patent Office Is never final upon the question of U\r. 
novelty or priority of an Invention. The rule inay havt; heen adopted at tlrst 
slderat-ion of the ea>-Pan*? character of the 
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Ington, \)ulUha» never b een conflncd, a» Is now maintalnRdby the plai miffs 
In CaSEB In which nocont est was hadi and it Is obvious ttiat ft cannot be tto 
limited, because. If one party to an Interference Is concluded as aKalnst the 
other party, the re.solt may be that the patent !s valid as against htm, which 
Is voltf against all the rest of the world. If, for Instance, Croweir« Inven- 
tion was. In fact, earlier than that patented to the plain tlfTs, the latter ))iit<'iii 
Is conceded to be \oW as against every one whu had no hearlnjr ix'fnre the 
Patent Office, while the defendants' patent would he void a» ;iKuiiif-l ihc 
pialntlfTs, andall persona claiming under them; so that tMe only I'oi^^on who 
could not practice the In\entlon would lie he who had mude it. and hia 
asslt^nees. 

The statute la not ambiguous, it gives a court of cdultynowerto decide 
between Inter erlng patents without any exception or limitation. This Is 
substantially a re-enactment of section IG of the act of 1836. under which Mr. 
Justice Nelson Is said to have decided the very point. Atkinson ua. Board- 
man; La ws's Dig., title. Construction of Statutes IS. See, also, section 5* of 
the act of 1870. 

By the act of 1 93, Interterlnp applications were to be passed upon by three 
srhiitTEtorB, and upon t lit s act Sir. Justice S't or y said ; 

The award or decision of the arbitrators would have been Ilnal between the 
parties only bo far as respected the prantiugof the patent. 

The sole object of auch au award ib to ascertain who \Bprtmn. facie entitled 
to the patent, liut, when once obtained, it Is liable to be repealed or destro.ved 
by precisely the same proceBS as If It was Issued without opposition, stearne 
vn. Barrett, 1 Mason, 1*3* i- 

UP«n reasoning and authDrity, then, thi'. new patent erantod after a hear- 
ing merely makes out a prima jcu-ie case for the pJainaffe, shifting the pre- 
sumption that would otherwise exist from the earlier date of the defendants' 
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There is no ground for holding the statement of Crowell an estoppel 
was not made to the plaintiffs, nor intended to influeuce thelractloii,and the 
evidence Is clear that they did not act upon It. 

We have examined, with great care, the evidence concerning priority of 
Invention, and are of opinion that Crowell was the true and first inventor. 
He neglected his case beiore the Patent Oftice, and tbe examiners were led to 
believe that be mightliave obtained hints or suggestions from the drawings of 
Benner for a patent that was Issued to him a short time before that of Crow- 
ell. ItJa true, those drawings were left with Mr. Coffin, one of the persons 
Interestedfn Crowell's invention, and In the shop where Crowell was at work 
on his machines; but the evidence In thle case does not prove that any use was 
made of them, but tends to prove the contrary. Uut a wholly decisive con- 
sideration, aa to which the course of proceedings before the Patent Office led 
the examiners Into error. Is that those drawings do not contain the Invention, 
and If theyhad been seen and studied byCroweU, would he no answer to his 
claim of priority. This is now admittedly the plaintiffs, and was well known 
to them while tne Interference was going on. as appears by a letter from their 



was well known 

^ ^..^. ^ ^^^ ._ „ 3 app« , " 

counsel to the president of the company, which they have printed on page 41 



of the record ' As their argument before the Patent Office la not given, we do 
not know whether the admission was made at that time; but the fact that the 
decision was very largely influenced by this mistake Is shown by the record, 
and must detract iDUch f r»m the weight of the adjudication. 

upon tiie principal point of fact we are well satisfied, not only that Crowell's 
Invention was actualiy made by him, but that It was completed In 1967. The 
plaintiffs not denying that Crowell made the Invention, Insist that he was not 
the first Inventor, ana have Introduced evidence which they relyupon toprove 
that Benner made It In 1868, and that Crowell was not earlier than 1&71 . The 
defendants, on the otherhand, insist that they have thrown doubt upon the 
claim of Benner to ha\e made the invention at all, though he may have ap- 
nroached It. As we are satisfied that Crowell reallymadc the Invention before 
Benner or any of his witnesses say that Bennermade It, we have not examined 
the question whether Benner ever made It ot all. 

Decree for defendants. __„_^_^^___ 

United States Circuit Court.— Dlwtrlct of New 
Jersey. 



FLUTING MACHINE PATENT. — 8U9AN K. KNOX Ct al. VS. ARTniK H' 

LOWEBKE et al. 

[In equity.] 

The blil filed in this ease charges the defendants with Infringing four differ- 
ent p_atents belonging to the eomplainantB-to wit : ,« , 

1 Patent Issued to Susan R. Knojt and w. V. Corrlster, April 3, ISfifi.and 
reissued to Susan B. Knox.assienee, A_prlM, ISTt. No. a.6Hl. 

2 Patent issued to Susan K. Knox, Novemher 20, 1866, and reissued to her 
Aprn26.18')0,Ko. 3,D38. 

S Patentlflsued to Samuel G. Cabell, July 17, 18GG, and reissued to Flora U. 
Cabell, assignee, Marehl, l«TO,Ko. 3.856. 

4 Patent Issued to Flora li. Cabell, assignee hovember 10, 1868. >"o, 83.924, 
and reissued to Flora B. Cabell and Susan li. Knox, assignees, November 28, 
1871. No. 4,653. 

The defendanta intheiranswer.deny the validity of the?e patents on various 
grounds They allege that the complainants were not the original and first 
Inventors of the said inventions or of any material or essential parts thereof: 
thattnere wss a prlorknowledPe, use, and public sale. In many parts of the 
United States, of machines embodying all the principles and combinations 
claimed as new by the complainants - that the ln\ entlon had been mentioned 
and described In certain printed publications; that, there had heen an aban- 
donment by the inventor to the public; and that, there had been no infi'lnjro- 
mentby tbe defendants of the rights and nrlvUeges alleged in the bill to he 
secured to the complainants by their sc\'cral letter^ patent. 

Held by the Court: ^ ^ ^ 

A Patentee held to have made his Invention when he had a machine embo- 
dying It completed and In operation and actual use. thougli the use was prl- 

Peiayln filing an application Is no ground for charging the Inventor with 
abandonment If he was residing in the Insurrectionary States during the war, 

Making the lower roll In a fluting machine adjustable Is an Infringement of 
a patent for making the upper roll adjustable by similar means and for the 
same purposes. 

Making the rail adjustable by means of a rack and pinion Instead of a screw 
Is also an Infringement. 



Decree for the complainants against the defendants for the Infringement of 
the first and third claims of the reissued patent No. 3.S56, and of the first and 
second claims of the reissue No. 4,G53; but without costs. 



I J. J. Co0mt)8&ndF. W. ZeoJiar*, for complainants. 
y. i^rrj/, (/r., fordefendants.l 
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Kochcster, N. Y., 8th Dec. 1874. 
Mr. G. >V. IIARROLI). 

Dear t?iR:— The Proi'ty Steam Trap that you put in 
foius works to our entire satlBfactlon; you may now re- 
move the other trap, as It f8 110 longer of any use to ua. 
We consider yonr Trap in every respect superior; It saves 
a jjieat amonnt of constant labor in drawing off water, 
whicti we tiad to do almost constantly when heating on 
different iloors with the otlier Trap. Yours respectfully, 
SIBLEY, LINDSAY & Ci:RIi. 

The Charfe far InsertUm under thif head is $1 a Line. 

Agricultural Implements Farm Machinery, Seeds, 

Fertilizers. )!. H. Allen & Co.. IWl & 191 Water SI..N.Y. 

-Vitesiiin Well Driller— Best of referenees, when 
required. Z. Hopkins, Fort Wayne, Ind. 

.'*! pairs Sewing Maehine Legs, Treadles, Wheels, 
&('., suitable for Scroll Saws, Aiiiateur Latties. Flower 
pot and other Stands and Tables. Nicely Japanned. Will 
be sold cheap. Hull & Ueldcn Co., Danbury, Conn. 

S2t.— The Combltmtion Foot-Power SeroU Sawing 
Maclilne will pay for Itself In one week. If run for profit. 
Send, for circular, to A. W. Morton, ai Piatt Street, New 
York. 

For Sale— J'Hnt Quarry, Hone Steamer, Engine, 
and Phosphrtte Maclilnery. B. I, V. Miller, Coatesvllle, 
Chester Co., Pa. 

Glue Factory for Sale— Steam and Water Power; 

all necessary Tools. Capacity, In barrels a day. Miller & 
Van Valkenberpll.Etiiiltolile Buildings, 1* Broadway, N.Y. 

Partnere Wanted— More working capital needed. 
Grounds, Sliops, Tools, and Maclilnery, all In good work- 
hit; order, A rare cliance for parties desirous of engaging 
In tlie manufacturing business. Correspondence solicited. 
Address D. Wlilting, Aaliland, Ohio. 

Sheet Metal Drawing Pi-es.<ies— Kor the best and 
olie.tpest, address The Ualtlmore Sheet Metal Machine 
Company, Baltimore, Md. 

Spinning Rings of a Superior Quality— Whltins- 
vlUe Spinning ItlnK Co., Whltlnsvtlle, Mass. Send for 
sample and price list. 

Dickinson's Patent Shaped Diamond Carbon 
Points and adjustable liolder for working Stone, dressing 
Emery Wlicels, Grindstones, &c., &i Nassau St., N. Y, 

Electric Bells for Dwellings, Hotels, &c.— Most re- 
liable and clKMipcst Hotel Annunciator. Clienp telegraph 
outfits for Ic'urners. Instruments for Private Lines, •as 
Lighting Apparatus, etc. .) }1 Hcsslii. Sec. Cleveland, O. 

Mining, Wrecking, Pumping, Drainage, or Irrtg;^ 

ting Machinery, forsale or rent. See adx'ertlsement. An- 
drews' Patent, Inside page. 

Faught's Patent Round Uralded Belting— The 
Best thing out— Manufactured only by C. W. Arny, 301 & 
■its Cherry St., Philadelphia. Pa. Send for Circular. 

For Sale— One "Cottrell & Babcock" Water 
Wheel Kegulator. Also, one " Harrison's" lli In. Porta- 
table Corn Mill— all In good order— by D. Arthur Brown 
&Co., FIsllervlllc, X. H. 

"Fairy" Electric Engines, with battery com- 
plete, 10; without battery, |1. Electro-Magnetic Manu- 
facturing Co., lit; Broad St.- P.O. Box 19(H. New York. 

Price only 83.50.— The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put in 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. K. C. Beach & Co., 263 Broadway, New York. 

Cast Iron Sinks, Wash Stands, Drain Pipe, and 
Sewer traps. Send for Price List. Bailey, Farrell & Co., 
Pittsburgh, Pa. 

Pratt's liquid Paint Dryer and White Japan sur- 
passes the English Patent Dryers and Urowu Japan In 
color, quality, and price. Send for descriptive circular to 
A. \V. Pratt & Co., 5a Kulton Street, New York. 

For Solid Wrought-lron Beams, ete., see adver- 
lacment. Address Union Iron Mills, Pittsburgh, Pa., for 
Ithograph, &c. 

Many New England Manufactories have Gas 
Works, which light them at one fourth the cost of coal 
gas. For particulars, address Providence Steam and Gas 
Pipe Co., Providence, It. I. 

Hotchklss Air Spring Forge Hammer, best In the 
market. Prices low. D. Frisble & Co., New Haven, Ct. 

Kor Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Mechanical Expert in Patent Cases. T. D. Stetson, 
23 Murray St., New York. 

Forthebest Portable Engine In the world, address 
Baxter Steam Engine Co., IS Turk Place, New York . 

All Frult^can Tools, Ferracute, Brldgeton, N. J. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes ood Machinery for Polishing and Buffing 
Metals. K. Lyon. 4jOOrund Street, New York. 

Brown's Coalyard <uany and Contractor's Appa- 
ratus for halsting and conveying materials by Iron cable. 
W. D. Andrews & Bro., 414 Water St., New York. 

For Sui-face Planers, small size, and for Box 
Corner Grooving Machines, send to A. Davis, Lowell, 
Mass. 

The "Scientific American" OfiBce, New York, is 
fitted with the Miniature Electric Telegraph. Uy touching 
little buttons on the desks of the managers, signals are sent 
to persons In the various departments of the establish- 
ment. Cheap and elTectlve. Splendid for shops, offices, 
dwellings. Works for any distance. Price $6, with good 
Battery. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free illustrated Catalogue. 

Temples and Oilcans. Draper, Hopedale, Mass. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
Jt Williams, cor. of Plymouth aud Jay, Brooklyn, N. Y. 

Peck's Patent Drop Press. For circulars, address 
Mllo, Peck & Co., New Haven, Conn. 

Small Tools and Gear Wheels for Models. List 
free. (looJliow & WIghtman, Zi CornhlU, Boston, Mass. 

Boosey's Cheap Music Books for the Holidays. 
Boosey & Co., 3i East 14th St., New York. Send for 
catalogue. 

Portable Engines, new and rebuilt 2d band, a 

specialty. Engines, UolIers,Pumps, and Machinist's Tools, 
I. H. Shearman, 45 Cortlandt St., New York. 

For First Class Steam Boilers, address Lambert- 
vllle Iron Works, LambertvlUe, N. J. 

Engines and Boilers a Specialty— Ist class; new 
patterns; late patents; reduced prices. Plain and Cutoff 
Hor'l and Vert'I Engines; Hoisting Engines; the celebra- 
ted Ames' Portable Engines; Boilers of all kinds; Cllmaic 
Turbine; and the best Saw Mlllln ttie market. Large 
stock always on hand. Hampson, Whitehlll &, Co., 38 
Cortlandt St., New York. Works at Newburgh, N. Y. 

Buy Boult's Paneling, Moulding, and Dove-tailing 
Machine. Send for circular and sample of work- B. C. 
Macli'yCo., Battle Creek, MIcli., ()ox837. 




M.J. will find the recipe for diamond ce- 
ment on p. 90, vol. 30 (cementing whalebone to 
wood).-W. H. H. and T. E. C. will find directions 
for bronzing iron on p. 283, vol. 31, and for tinning 
iron on p. WS, vol.31.— W. L. D. can make a magnet 
by following the directions on p. 318, vol. 31.— J. G. 
M.&Co. will Bud a recipe for paste for use on tin 
on p. 2.53, vol. 30.- J. E. H. can nickel plate steel by 
following the instructions on p. 1T4, vol. 30.- L. T. 
can repair his rubber boots by following the direc- 
tions on p. 203, vol. 30.— C. McE. can make a car- 
mine red ink by the recipe given on p. 200, vol. 30.— 
F. M. H. and many others will find directions for 
nickel plating on pp. 43, 90, 346, vol. 31. 

(1) E. C. asks : 1. In the present Atlantic 
telegraph cable is, there a floating battery, or has 
there been one at any time since It was lald,in mid- 
ocean? A. No. 2. What Is the size of the batter- 
ies used at the shore ends of the cable? A. Quart 
cells. 3. How small a battery Is it possible to use 
and send a communication over the cable? How 
small a battery has been tried, which showed indi- 
cations at the other end? A. A battery composed 
of a single percussion cap, in each case. 4. Would 
it be possible In taking up the cable, beginning in 
mid-ocean, to communicate with the shore, unless 
they first separated the cable or outer coating? A. 
It would not. 

(2) N. N. asks : What is the best battery 
for running a revolving armature ? A. A largeslze 
Daniell, battery or the modification of it known as 
the gravity or Callaud battery. 

(3) S. E. T. aaya : 1. I wish to convey wa- 
ter from a stream to a tank 1,(XX) feet distant and 30 
feet higher than the stream. Will I get as good a 
supply of water with the same power If I lay a 3 
Inch pipe over the first 300 feet, a 2 inch pipe over 
the next 300 feet, and an 1J4 inch pipe over the re- 
mainder, as with a 2 inch pipe over the whole dis- 
tance ? A. The d»ta are notcomplete, but It would 
be better to have the pipe the same size through- 
out. 2. Will chestnut sticks, with a 2}4 inch hole 
bored through them lengthwise, united with iron 
couplings, answer the purpose for pipe? A. Yes. 
3. How many horse power will it require to give a 
supply of 10 gallons per minute? A. From 2 to 2H 
times the power required to lift the water, neglect- 
ing friction. 

(4) N. N. — A very pretty magnified vifw of 
an aquarium or other object is obtained through 
a telescope when the objective and eyepiece are 
very far apart, in a tube of extra length. 

(5) I. F. J. asks: How can I repair an opera 
glass of which the plating Is discolored and the 
ivory broken ? A. Nickel plate the metal surface, 
and cover with morocco leather attached with ma- 
rine or other glue. 

(6) S. 0. E. says: 1. Eight months of labor 
and patience have rewarded me with a splendid re- 
flector. I used Draper's method of silvering on 
glass, as described in your answers to correspond- 
ents. Any one who follows the formula must suc- 
ceed. My reflector is 12 inches in the clear, with 10 
feet focus. I want to set the reflector at an angle, 
so that I can view direct instead of using an angle 
mirror; and I wish to leave the tube 2 feet longer 
than the focus, so that my head will not be in the 
way of the light. Will this answer? A. If your 
mirror gives sharp definitions, mount It as a New- 
tonian; if not, mount it as an aerial, as figured by 
Dick. 2.Please tell me what the focal distancesand 
diameters of the two eyepieces should be (the fo- 
cus spot by the sun covers about half an inch). A. 
Toconstructa battery of eyepieces, take the high- 
est power, say 600, and divide it by l'5=400,the next 
power; 400-*-l'.'i=2««-Kl'.'J=17T, ■4-l'.'i=.'i9; or begin 
with the lowest, say BO, and make each power H 
greater thanthe one below it. 3. How far should 
the llrst glass (next to reflector) be beyond the fo- 
cus? Should it be plano-convex or double convex? 
A. Focus is within the Huyghenian eyepiece. See 
No. 48, October 1", 1874. A Ramsden or positive 
eyepiece, for micrometer or reticule, is construct- 
ed thus : The focus of the field lens=twlce the fo- 
cus of objective divided by the power required. 
Focus of eye lens is O-SiiS or | that of field lens. 
Distance apart is } or 0-444 of focus of field lens. 
Equivalent single lens is H focus of field lens. 
Apertures are H of focal length. Image is y*^ of 
focus of field lens in front of it. Both lenses are 
plano-convex, the convex sides facing each other. 

(7) Z, T. R. says : I wish to convey the wa- 
ter of a spring to my dwelling, which is at a dis- 
tance of bOO yards; the pipe will have to cross a 
creek and swamp, making the lowest point of the 
pipe 4*) or 50 feet below the fountain head. The 
spring affords water enough to fill a 2 inch auger 
hole through a weir with a 6 Inch head. What size 
of pipe will be required for the work, the dis- 
charge being 15 or 30 feet below the receiving 
point, and consequently at a head of W or 30 feet at 
the house all the time? A. A one inch Iron pipe 
will serve your purpose, and, notwithstanding the 
friction of so long aline, give water enough for a 
family's use. The salts in the water will very 
likely coat it so as to prevent the rusting of the 
iron. The usual thickness of a one inch wrought 
iron pipe will be strong enough for the pressure at 
the lowest point. The exterior may be covered 
with a wash of coal tar. 3. Who makes the best 
pipes, to keep water free from all poisons and rust? 
A . Tin-lined lead pipe Is supposed to be the best 
pipe for the purpose. All pipe should be laid b»- 
low the reach of frost. The power of a water 
wheel is best ascertained by experiment. 

T (8) J. G. H. says: I have a sawmill boiler 
In which the distance from the bottom of the 
boiler to the top of the arch is 8 inches from the 
arch. The brickwork is gradually sloped. We fire 
with sawdust, but have to use some dry slabs to 
get steam enough. An engineer tells me that If I 



make the arch 10 or Vi Inches from the boiler, and 
leave the space from the arch to the briak wall 
empty instead of filling It up, I will be able to 
bum more sawdust and refuse and keep up steam, 
without using slabs. I want to bum all the saw- 
dust and refuse I can, and at the same time have 
steam enough. Which is the better way? A. We 
do not think that the change will produce any de- 
cided advantage, unless you make a combustion 
chamber, by admitting air into the space back of 
the bridge wall. 

(9) D. N. B. asks: 1. Is it economy of fuel 
to buy a 10 horse power engine and work It up to 
l.'i horse power rather than work a l.'i hor ie engine 
at its nominal capacity? How much work could a 
well made nominal 10 horse engine be made to do 
without over working or straining? A. We can- 
not tell you anything about nominal horse power, 
as it varies with difTerent makers; nor is it possible 
to give general rules for the most economical man- 
ner in which to run all engines, as It depends upon 
a number of variable quantities. 2. How might 
the relative value of coke and Illinois bituminous 
coal be stated for making steam ? A . It can readi- 
ly be determined by experiment. Keep account 
of the fuel consumed and word done. 3. What 
power of engine would you advise putting in, to 
run machines requiring (according to manufac- 
turer's representations) an :iggregate of 10 horse? 
A. An engine of 10 effective horse power. 

(10) n. L. says: 1. I wish to construct a 
twoinch achromatic telescope and use it both as 
a terrestrial and astronomical one. What would 
be the best object glass, and what length of focus 
should It have ? A. See answer No. 27, October 24, 
1874. 2. How should I construct the eyepiece to 
match? A. Put thesmaller plano-convex lensnext 
the eye. 3. What are the names, distances, magnl- 
tude3,and masses of about ten of the nearest fixed 
stars whose distance has been roughly ascerUilned? 
A.Ol d/ffnthas aparallax of U'4.')",distance 44 millions 
of millions of miles ; diameter of orbit 17 times 
that of the earth ; light period 7 years. Sirlus and 
« LifTn! have each a parallax of H second; they 
are about 800,100 times as distant as the sun. 4. 
Please give the rates at whichthey appear to travel 
in their orbits, and towards what star they appear 
totravel, as wellas the rate at which others move 
away. A. Stars approaching us are: Arcturus, M 
miles persecond,Vega 44, a: Ciwnt 39,Pollux i9,(X fj)- 
eaMajorlsietoW). Stars recedlngare: Sirlus IS to 22 
miles per second, Betelgeux 22, Rigel l.'i, Castor 23 
to28,Regulusl2tol7. The two fourth magnitude 
components of y Virfinis revohe round their cen- 
terof gravity in 169 years; major axis, 7". Xi Urdce 
Majaria fourth and fifth magnitudes, (il years, 5". 
Z Hcrculis third and sixth magnitudes, period 36 
years; majoraxis2^". iVWhattimedoes it take Sl- 
rlus's companion to go round him ? A. Four hun- 
dred years.lOth magnitude ; mass of 3atelllte=half 
mass of Sirius. Sirius is over three million miles In 
diameter. 6. What are the diameters of Saturn's 
moons? A. Titan is larger than Mercury. It 
can be seen with 1 inch aperture, Japetus with 
a two inch. 7. In what constellations can I find 
five of the largest nebulic that have been found 
to be gaseous? A. Great nebula of Oiimn Right 
ascension, 5h. 29m., declination S. 5° 2i>'. Nebula in 
Anirnmeda: 4° long, 2H°broad, R. A. Oh. 36m., D. 
N.40°30'. Dumb bell nebula, R. A. 19h.54m., D. 
N. 22° 22'. Annular nebula in Lwa: R.A. ]8h. 49m., 
D. N. 32'^ ri2'. Horseshoe nebula, R. A. 18h. 13m., D. 
S. 16° IV. Two copies of SciHNTinc American for 
1 year and two of Science Iicc<»d will cost $10. 

(11) J. McD. asks: 1. Is there any place in 
America or Europe where ci-ude petroleum is used 
for making gas? A. Thei-e have been many at- 
tempts to employ it, some of which are still in 
progress. 2. Docs such process pay economically, 
in comparison with coal? A. As yet, the various 
Inventors have not succeeded in perfectly over- 
coming the practical difficulties. 

(12) A. A. X. ;i,sks: Is there any way of pre- 
paring the sympathetic inks which are visible only 
when heated, such as solutioDsof Co (UOj)^, CoClj, 
etc., so that they can be used for printing or stamp- 
ing? A. Wc do not know of any such method. 

(13) J. (i. S. asks: How can I make a cheap 
paste for putting up paper exposed out of dooi's, 
making It impervious to any kind of weather ? I 
shouldlikcit to form some klinl of hard surface 
similar to varnish. A. We know of no material 
that will answer all these requirements. 

(14) C. W. asks: 1. Aro the; siiltiictcr de- 
posits in the Big Bone Cave, Tenn., extensive? A. 
It is probable that saltpeter has been obtained by 
lixiviatlon of the earth In the cave. 2. Is it true 
that large quantities were obtained here for the 
rebel army? A. The amount, though considera- 
ble, would not cause this source of supply to super- 
sede others. 

How can I preserve guns with least trouble? A. 
Cover the iron with a mixture of tallow and white 
lead. 

How must I treat brier root to prevent splitting, 
and how can I color it for a pipe bowl? A. Boll 
the wood for an hour or two In water, and dry 
slowly. To color, hold near the fire so us to gently 
warm, and by means of a feather coat the surface 
with dilute aqnafortls; oil and polish. 

How can I dye hair switches dark brown ? A. 
To ft saturated solution of sulphate of copper 
(blue vitriol) add ammonia until the precipitate 
which falls Is redissolved. For a mordant, to be 
first applied, use a saturated solution of ferroey. 
anide of potassium. 

(15) J. B., of Wells, England, says: On re- 
moving a sheet of tin which had been placed Imme- 
diately behind a looking glass plate (exposed to the 
sun) I discovered several circular spots, varying 
from two to four inches in diameter, with a dull 
silvery appearance and very smooth. If this was a 
coating of silver, can you explain how it was con- 
ducted from the plate to the tin, as the mercury on 
the plate did not come in contact with the tin, ex- 
cept at the edge of the plate? A. They were prob- 



ably spots produced by a small amount of mercury 
volatilized from the back of the mirror, acting up- 
on the tin. 

I have two small pine trees(which I broughtfrom 
America last winter) and wish to preserve. One 
especially Is looking sickly, although both have 
grown a little. They were planted in a rich red 
soil In a low situation. Can you tell me what locali- 
ty or soil would be most congenial to their growth ? 
A. In this country, pine trees do not grow In rich, 
moist bottom lands, but upon arid, sandy soils. 

(16) S. asks : What is a solvent of oxidized 
linseed oil ? A. Turpentine. 

(17) J. H. ask.s; What is a durable cement, 
for cementing burlaps to the edges of a frame 
made of building paper? A. Edmond Davy pre- 
pares a cement, which is well spoken of, by melting 
In an iron vessel equal parts of common pitch and 
gutta percha. It is kept liquid under water, or 
solid to be melted when wanted. It is not attacked 
by water; and It adheres strongly to wood, stone, 
glass, porcelain. Ivory, leather, paper, feathers, 
wool, hemp, and linen fabrics, and even to var- 
nish. 

(18) II. \V. asks: What is the best prepara- 
tion to put upon the wood floor of a public build- 
ing which Is dally much used ? A. In cases of this 
kind, the general practice is to use some cheap dur- 
able paint. 

(19) J. H. A. asks: 1. Will oil in which 
steel is repeatedly hardened lose Its hardening 
property ? A. No. 2. Which is the best kind of 
oil for hardening steel'c' A. Common machine oil 
may bo used; but for fine work, olive or cotton 
seed oil will be more satisfactory. 

(20) J. W. asks; What materials are uFcd 
to make amber-colored glass, beside manganese ? 
A. Different shades of yellow may be imparted to 
the glass by theaddition of the oxides of silverand 
antimony, and by finely divided charaoal ; also by 
the presence of peroxide of iron in quantities not 
exceeding one per cent. The tints may be tem- 
pered by the addition of minute quantities of the 
purple of Casslus. 

(21) J. K. asks: If a mixture of steam and 
air, after passing through red hot pipes, were ad- 
mitted, by means of the draft, to a coal fire, would 
it insure a more complete burning of the smoke 
than If air alone were so used? A. It would be a 
dangerous experiment, as such a mixture (if a suf- 
flcientamount of heated iron were presented to the 
steam to liberate a part of the hydrogen) might be 
rendered explosive. 

Why do the rays of the sun warm the air more 
in the valleys than they do on the top of high 
mountains? A. The air receives its warmth by 
contact with the earth ; as the valley offers to the 
lower strata of air greater surface, the contact is 
more frequent and ink'mate. Something Is also due 
to evaporation. 

(32)11. A. (>. asks: 1. Are glass tumblers 
made In molds? A. Yes. Many forms of glass 
ware are made by blowing Into molds. 2. How is 
window glass made? A. In the manufacture of 
common window glass, the workman dips an iron 
tube Into the melted mass, a portion of which ad- 
heres to it. This is blown into a pear shape, which 
becomes elongated by swinging like a pendulum. 
By reheating, blowing, and rolling, it Is worked 
into the form of a cylinder, which Is cut off around 
the top and bottom and split down the side. After 
again softening in the furnace, it Is opened and 
spread out Into a flat plate. 3. There is a recipe for 
crystal glass which states: White sand 15,red lead 10, 
refined ashes 4, and niter 1, parts. What are these 
parts? A. Parts by weight. 

(23) 1). II. I{. iisks : How can I relieve cana 
rles from the attacks of a very small red parasite? 
A . Allow the birds t • bathe frequently, and keep 
the cage very clean, with plenty of sand at the 
bottom. 

(24) H. E. B. asks: 1. In re-sharpening files 
will any other kind of battery answer the same 
purpose as the liunsen? A. Yes. 2. WiU a zinc 
and porous cup battery, excited by nitric and sul- 
phuric acids, be sufficient, and how many cups are 
needed? A. No doubt any kind of battery will 
answer the purpose, provided the electromotive 
force be equal to that of twelve Bunsen cells, the 
number employed by Mr. Werdermann in his ex- 
periments. 3. Are the files placed horizontally or 
in a perpendicular position? Should the positive 
pole connect with every file separately In the 
bath, or do they project above the bath and make 
a dry connection with the positive pole? A. Per. 
pendlcularly. The handle end of the file should 
project above the liquid, and connection may be 
miide by means of a binding screw with the posi- 
tive pole (copper or carbon) of the battery. 4. Will 
a small battery of medium strength be sufficient to 
shari>cn a few files at a time, or even one, with a 
longer period of immersion? A. Possibly. The 
experiment is easily made. 

(2.')) J. J. B. asks: I have been making some 
magneto-electric apparatus, and to insalate the 
wire I wrapped It with silk thread. Is there not a 
cheap silk thread made especially for this purpose? 
A. Yes. The wire is covered with raw silk floss, 
called untwisted silk for covering telegraph wire. 

(2C) I. J. S. asks : 1. Is there any way which 
will effectually destroy magnetism in the steel 
parts of watches, except passing them through the 
flre? A. There is no practicable method of de- 
stroying it. 2. Why do watchmaker's small tools 
get magnetized when there Is no magnet about the 
shop? A. It is possible but not probable that the 
tools may have become magnetized by friction. It 
Is more likely that yonr tools have accidentally got 
In eontactwith a magnet. 

(27) M. D. says: Will you give me the 
simplest process of nickel-plating small objects 
like surgical instruments? A. Use chloride of 
nickel for a solution with a nickel positive elec. 
trode, and proceed as in silver plating. 
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(28) J. M. D. fifks: Do tou know of anything 
that will cnt off the Httmctionof aina^fnet? A. 
Place a brans plate between the poie? of th** inaK"- 
net and the itnnatm'O. 

(39) \V. T. B. i^asfi: 1 hiive learned from 
several that thrro is a mode of increasing^ nega- 
tive electWcal attraction, relative to the positive, 
in other words, of haNlns" u jrrcat attraction and 
Aight repulsion. Is this ^o? A. It !« pi-obably oi-^ 
roneoua. 

(80) S. 1). asks: What is ilic explanation 
of the term squaring" the circle'/ .V. ('niculatinK 
the exact superMcies of ii circlewhosediaineter or 
radius is fcfiven. f;n that the sirionf n square nf fhe 
Mainearcii may bf known. 

(31) C W. suvH : Piciist' T-itJit(.' tlit_' coinjio^i- 
tion and propcrtie.;; of cioton <'hlorat. .\. Ordi- 
nary chloral is an uMohyd; it i^ the hydride of 
trlchlonicctyl. C-^ClaOH. Crnton chlond is the hy- 
dride of triohiorocrotonyl, CJH.J(^,»^H, or the iilde- 
hyd of ci'otonic iicid, CjH,.*iOH, in thi* radicjil of 
which three atoms of hydrogen hav<' been re- ■ 
placed by three atoms of chloiine. Anhydrous 
oroton chi«ntl is u colorless, oleaginous li(iuid, h«v- : 
intf a peculiai- odor, recalling? that of ordinal y ^ 
chloral. It i^i insoluhlo in water, but, like ojdiiiary 
chloral, it combines with water to form a crystal- ' 
lized hydrate. The hyilrate of eroton chloi-Hl ciys- 
talizcs in white uucrcous spanK-lo«. It is sliirhtly 
soluble in cold wat-er, more freely sohibio in warm , 
water, and extremely soluble in alcohol. It dis- 
solvca more readily in jflj'eerin tlisiii in water. 

(32) F. M. H. asks: ^Vill fivcCullaiid Imt- i 
terio,* be ennu»fh to plato with V A. Vos. 

(33) X. B. — If the iii04in's luich- bt* lews tiiun I 
!r».SO'from the c-entei* of the earth's .*hado\\-, there j 
will certainly be an eclipse of the moon. If the 
sun be more than V^" i' from the node, ther-e cannot 
be an eclipse. The moon crosses the ecliptic Y.i'^ 
further west eaeh yem*. 

(34) W. M. U. askn: 1. In what niuniicr 
are the connections usually made or attached to 
the pendulum of a regulator beating seconds, to 
L-onvey a current of electricity to another < lock ? 
In other words, how can I make and break con- 
nections at eaeh second, and at the ^ame time take 
nn power that would disturb the pendulum as i-o- 
ffard? ity rateV A. The pendulum in swing-ing 
passes throujch a small eu|) of mercury. 2. What 
form of battery will convey a weak current for a j 
year without attention? A. The Leclanehe or 
che gravity battery. 

Ha.s mercury any effect on platinum when bi*t>uffht 
In contact with it? A. It will adhere to thr plati- 
num, but will cause iio injury. 

(3.')) \V. T. Ii. ask^; : Is it diirke.st just be- 
loredaylijrht? A. No. 

U'hat is a good cement U* stick rubber ^.-oat 
seams together with? A. Dissolve a small quini- 
tity of purerubbiM' in hot naphtha. 

{iMi) W. E, S. sa}'s: I think mv eyea are 
getting weak, but am not Mui-e. Will you plea.se 
tell me how I can test them '/ A, Hy comparing 
with flome one whose eyesai*e uudoubtodly jrood. 

■ (37) F. II. W.asks: 1. How run I make a 
soft ironcni-efor a magnet? A, Ilend a i-od of iron 
into the shape of a horseshoe. :!. Should the wire 
be wrapped tight around the soft iron? A. Yes. 
i. Would a battery made of a uouuiioii tin c-an 
i'.ut'il with lead, with ^ine hung in the top. make a 
liiittcry of any streng-th '/ A. Y&*. 4. What lluid 
vhould I use f orsuch buttery? A. Put crystals of 
siilphate of copper in the bnttnm of tht* can, lUid 
!i!l witli wat*r. 

(:)8) S. H. U. iVAk-M Win t\u- Lcclanch*' 
biittery answer for an Hectrieal'dock in which the 
impulse is to be given to the pendulum at eaeh re- 
tiira tn one side, the pendulum beating in half 
seconds V A. Yos. 

(30) ^V. U. M. asks : Is eleetricity a sub- 
viancu? A. That t|uestiou still remains to be ."nlved. 
The present opinion sefjuiM tn |)e iiith<'r inclined to 
iL'giird it as a forco. 

(40) T. C. H. usks: Will yon iden.^c ^:tvH 
ir.tjii jrood recipe for separating silver and ^''-d 
■..iien melted together'/ A. Melt the alloy, and 
u hile in a fused state pour it from some hight into 
;v vessel of waterto which a rapid rotary motion 
i-^ given. By this means the metal may be ol>- 
f;tinedin a finely granulated state. .Add to the 
laetal thus obtained u quantity of eheiiiically pure 
nitrie acid, and hoat gently. When the solution 
I'ca-ses, which i*ia,vbeknownby the disurontlnnaneo 
.if effervescence, the liquidnuiy bo poui'ed otf. If 
!.;iy grainsuppeai- entire, moreacifl must, beaddcd 
until the silver is all dis,*olvefl. The remaining 
!;">lfl will ha\e the apiM'in-aui.'i' nf black mud or 
iriwth'i-, which must In* thor(m*rhly wu.shed and 
in'li.'d. Th<- «il\ cr is ri-eovered liy pi-ecipitiition 
with muiiatic acid and ivdnction. The precipitate 
ui silver ni\ist be well washed with boiling water, 
a iti may be fused with niter n:- fi'sftHl olV with 
load. 

("U) C. i.. NV. asks: What will restnrc t]»e 
e>lorof a book slate which has turned white? U. 
Try a thin «.Mat nf ianiphhick in Hleohol. 

(4'2) 1. r. -M. asks: \>'ou]d not tlu- alfrar- 



able steel rollers; but the finer particlefl could be 
separated from the <oarser by suitable sievesand 
boltei'8, anil then the coar?ier eould be ground, if 
necf*s.*iHfy.— Tj. *'• n.— There i<i nothing pf^cullar 
ahout this oarth. exeePt that it is quite white from 
being un-staiufd b.viron, and that itis in a fine pow- 
der. It consists piincipaUy of silicate of alumina. 
— J. H.— lioth the sl>ecimens enntwin sulphui'et of 
iron— J- T. T.— It is sulphui-et of ii-on (iron py- 
rites).— J. H. M,— They are woi'ms growing from 
gcnns in organic tissues, likf the interior portion 
of feathers.— J. . I. J. — Your speciTuen is tlnewand 
with scales of mica. The powder marked P is a 
mixture of partiek-s of metallic lead with oxiilc of 
lead, cavbomite {]f lead, i'hlotidf of lead, jitui sul- 
phate nf lead. 

< '. I*\ .V.asks: How e;ui I fonst itiet ibc sli 
ditigot guiding parts of ii self -supporting drawer, 
S4I that it may be dniwn out its full depth, from 
under a iK'neh?— K. J. Q. asks: I. What is lamina- 
ted steel ? :*. A gunsmith in Boston says he can 
take any gun bari-el and make a laminated steel 
banelof it- Can it be d<ineV— W. H. U. Ji. asks: 
How can Intake artificial iirebricky— L. K. Y.asks: 
What is Vienna liineV — €. H. M. says: 1. It is ob- 
sened that the putty used in stopping up the naii 
holes in boats where galvanized nails are usedsooii 
becoinessof t and friable, and eease.s to atl'oid ade- 
(luate (M'otection. To what is the change <lue? ™, 
What can be used, in plaw of putty, that will re- 
nuiin hard an<i llrm in covering galvanized nails 
while exporH'd tn salt water? T. H. I>.asks : l.How 
eun I »fet rid of the red spider whitth Infests house 
l)la<itr*y I have tried tobacco water and smoke, 
bat withtMit etleet. Z. How can I get rid of moths 
in carpets?—.!, C. asks : i. How can I cause ii quick 
fermentation, to preimre molaases for distillation ? 
^. How can I take the taste of niolasses from the 
spbitafterdistillation ? 

COMMTTNICATIONS EECEIVED. 

The Editor of the Scikotific AMLXtiCAX ac- 
knowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects : 

On Lining Knglne Cylinders- By F. G. W. i 

On Si>licing Large Belta. By T. G. B. 

On Hydrophobia. By J. K. 
Also enquiiies and answere from the following : 

W. A. T.-J. S.-T. F. M.-W. H.-H. I). XI. ^C. G- 
A. .r. n.-H. K. B.-O. 1!. — G. W. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al- 
ways be given. 

Enquiries relating to patents, or to the patenta- 
bilityof inventions, assignment?, etc., will not be 
published hei-e. All such questions, when initials 
only ai-e g^iven, are thrown into the waste basket, as 
It would an half of our paper to print them all 
but we generally take pleasure in answeiing biietiy 
by mail, if the wrlter'8 address is given. 

Hundreds of enquiries analogouyto the following 
an' sent : " Where can illustrations of new designs 
for furniture be obtaine d ? Who sells the best feed 
waterheatti-and filter? Wh\ do not makers of 
gJue advertise in the Scik.>ti>'I<; Amkhua.n ?" 
All such personai enqurr-ies are piiuted. Ud will be 
observed, in tbe column of 'ilusinesa and Person- 
al." which is specially set apart for that purpose, 
subject to the charge mentioned at the head of 
that column. Almost any desired Inf«nimtion can 
in this way be expeditiously obtained. 



KocltCHter, X. Y., Ut'r. iUh, i>;"4. 
Mk. <;K0. W. n AKKOLD. RocliPt^ter: 

UK.VB sir:— The "PK0\ rvSAc rOM.\T(C STKAMTKAt*," 

titled by J oil to nur ht'HtliiK Hliparntiitj, liHS, af Id' due triHi. 
piovtd In every way satl^factoiy. ami It^ woJkln;;; lias 
flurpasseil (Hir expectHltdiiH. We now t-xpci-lenfe aeon- 
Hfderatile khIu of hcHt from the rtHme MteHiu c-oIlti'HixlHt 
low pressure. It 1m ji valuable naver of fuel, wtt'sni, and 
ptiinpliiK. and ItM iisc rectal t;^ in !<""(« work for th« hiUKliaer. 
tor et'onoiiiy In flti-aiii hi-atlni: v.v ri-.n <-li*'**i-fuiiv tv^-iify 
li» ItH Ki'cat value. ^'(iui'>i truly, 

STEWAIiT HfHliiili (:(>. 
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INDEX OF INVENTIONS 

t'OB WHICH - 

Letters Patent of the Vnlted Sitates were 
(Granted in the Week eiidliie 

December 15, 1874, 

AXIJ EACH REA1<I\<; THAT DATE. 

tTliuve nwrkril ir> aic rfisstu'd |i(tteiit!*.[ 
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ti\-e fnrcc tictwoen two iiui^tit'tH with tlu' oppn.^ite i 
pole? in contact be ^i-eatcr than tliat with which! 
hotb uiaifaets, with liltf poles mljacfnt, woulil at- | 
Ir.ict an annaturoV To titlu'r words, would nTlt* 
ijij,iriiet attfttct another of thcsiune power witli ; 
iiiurothan twice the foro« thiit it woiilii tin: 111111:1- 1 
tiireV A. yo. ' 

MiXF;UaLS, KTC. — S|ioeiiiHMl« have been r<>- 
ceivwi from the following i-oiTrK|ioiKli'Hts,nn<I 
examined, with the results stiited : 

C I.— They are iron pj'rite*.— J, W. W.'h speci- 
men (lid not <*oiiie to hand.— I. ,S. B — It is a fine 
sund, consisting? mostly of silcx and alumina. It 
eaii be used for(rrlndin«:and polishing powder. It 
would not be caa)' to grind it finer, except by suit- 



Addlnft inarlilne. .1. M. I.Mwr-ciH-,- .. 

-Vlarju , fN'c'trli' wstcr. .T. K. \Vat,((»n 

.VlH:linf. I). (.■. Vojif 

Hnby jluuperaiKl KwhiK, Hant;\- ft; Coleituiii.. 

BHtli, poi-tHble cover for vatmr. K. Lesiif 

Hattery, voltaic. K. .\rlhnr 

Betiateiul, wai'Urobe, H. Iverxoii. .. ., ., 

liell. ilixir, H. .V, DIcrkea 

Kllllun] tabic oijsluon,.S. ( i.dk- 

Binder. tcini)orar.%, w. I!riil 

lilril eatfo, 1.. I'. Ui^l'lii-vt 

Ulaiklmr, waterproof, H. I). & I 1> .li'ui'ti 

Holler (-over. wrmIi, i;. .1 . HitrrlKon 

Boiler, rtfecttoniil Nteimi. .1 . (;i-(ttitli 

nolkrlnl.i; vMcHiiilrr. W. S. sli;lr|iin'<-k 

Boiler walfrlndli-ator. T. ^. --lliltli 

Bulltlircatlloj; miichloe.C. %eller> 

B.ioT heel hlaiikilli-, .S. K. llaitliao 

BootliKi'l tile. .). LanliaDi 157.i 

Boot aiKlKhovlnBt. .\. f. Held 15 

BoctnTul shoe aall, II. ^. (.'uahuian ii 

Bottle Ktoppcr, lock. 11. C. Wllrov l.>7 

Boimui't holiler, J. G. Drelier 15 

Bread Bllcer, B. W. Storey 151, 

Brick anil tile machine, 11. L. Hiiiillngton 151 

Brlckniacblne, A. R. Stout 157, 

Broiler. Sherwood & Dudley. . 157 

I Buckle, helt, .1. Spruce 157. 
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BuoymooTlngattacbinent, H. Brown 

Cable stopper, elastfr, D. N' . B. ColBn, Jr 

Can for paint, etc., Geary k Ward 

(.nrljrake, W. C. .Allison. 

CHrbniki-'. .1. .SadliT 

Carbi'Hke, railroad, J . l> . IVIton 

Careouplltiu, J. Shirk 

Carpropcllci , C, I)e\libls(t 

Car Kpi-lug, W. F. Hrtliwell 

CarntBrtcr, K, .vines 

Car dirt re.iector and ventilator, K. 1.. Wallace... 

Carpet llnliif. T. J, Miiyall 

Carpf t llnlltK. niaklni!, T. .1. Mayall 

Cart l>inl;e, .1. B. Mead. .Ir 

Cartridirt, sliot.!-^. Coehran..., 

Cee«pool. T . .1 . Henilrlekson 

Chair, opera, G. »'. Hlldretli 

Churn, II. C. tJof-kcTt 

Churn, c. H. Sleeves 

CIKar, T. .s. I.lverniore 

Clothea line, W. M. Pratt 

Cnoklnic wp)uiriiniw, Mtenltl, II. M. Wi'lrli 

Ccirnlci. runner, ,1. KnKlaiHl 

Cotton Kin rlh, .1. ( . On Bol» 

(>otton veloelpi'de plckeT, C. and (;. K. llesK 

Culinary vessel, .V- Froiolet 

Cilltlvntor, W.P, MunKei' 

Cultivator, S. lieeil 

Cultivator, W. M. WafsoTi 

Curtain fixture. It. .V, Tlionipxon. 

Denlti] cofiipound, t;. Keimltz 

DlKKcr, fte., cHiie stubble. Von Piuii & Malloii 

Dlnlidralnef, .S. it. Ablii; 

l>(iorplHte. Iralispaleiil, \V. ..^hiil-nn-k, .Ir 

Dryer, stereotype matrix, .Mayiill & Hai'tiiett 

EKK<-iurlC!r. W. W,:!s 

Klevator. hay, L. H. Sprout (n 

Elovatol, stump arid r«i:k, 11. H, Davis 

Klevalor, stop nieeliunisiu for, .1. H. Palue 

KnKllie, rook drill, Brandon i Trankle 

KnKIne, rock drilling, K. Kilwards 

KnKlne crank and pl.ston, S. P. liupgles ... 

Explosive conipimnda, I. M. MiUbauk l:,7.H.5li, 

F('C(llark, portable,. I. X.MIIU 

Flreanu, breeeli-loadlnj;. H. Berdaii 

Flrearni, revoh Ine, D. Moore . 

Fire extinKulsher, J. >;. TIbhct* 

Fireplace, T. Whitwell 

Fires, extlntfrilshlnK, w. Mullally (r> 

Flanginie machine, R. Garslan^ , 

Frog, C. U. Shelby 

Fuel, manufacture of aitlllclal, D. F. Packer 

Gage, Atandard, Q. .•<. Baeku!*..,,., ...... 

Gas and air, carbureter for,.!. H. Kean 

Ga.^apparatut, ,1. Hanlon 

GaseooklUK apparatus, T. and .1. c. Peacock 

Gas machine, alt i-arbaretlng, J. 11. Needlea 

Gas jegulator, 1. Simmons , 

Gas retort, ,1. Hanlon 

Gaa retort, etc ., J. Hanlon 

Gas pressure regulator, etc., S. I. chapman 

GrtB, determining Kravlty of, "W. w. Goodwin 

Glass taniperInK furnace, F. B.A.R. De LaBestle 

Glass, manufacture of, B. Britten .,,. 

Grain, apparatus for steaming, C. R. Taylor .. .. 

Grinding cylindrical surfaces, J. S. Elliott 

Grootiilng apparatus, W. T. DuvIk.. ,,,...., 

Guns, attaching the fore end to, AV. M- ricott 

Gutters, tiiaklng wooden, H. .V. Stone 

Haitie fastener, R. Giistln. 

Harrow, P. .^■. Carhart 

HalTow, ,r Shuck 

Harrow, rotary, T . .1 . Hoov er 

Harrow, sulky, D. Salgeon 

Htlrvester cutter, F. It. and W. O. Sultun 

Harvester rake, ,1. Biirm-s. 

Hat measurcraml stretcher, T. ,1. Levering 

Hay loadei', K. K. Whitney 

Hinge, blind, Z. l'. Bryant 

Hoisting machine. II. liltiiuiann ,, 

Horse checliier, W.T. and ,1. H. Burton ... 

Horseshoe nails, Mnlshing, , I. Mills 

Horseshoe nails, pointing, Caryl A: Lee 

Hoseeoiipling, .1. W. Kennedy 

Hose, making hydraulic, Dodge & Rice 

Hosiery, stamping and fitrlplng,G. F. Salmon 

IDih-ant, -V. (Jiidenoge 

Irunincboai-d.T. H. Katon 

Jack, lifting, L. M. Cutting 

.Icily Jar, w. i;. King (i) 

Knitting machine, G. F. Tripp (r) 

Knob spindle f asteut'T, Fisher & Ballitu 

Ladder, tire escape, C. Thompson 

Lamppendant, .1. L. AVasht)nrn 

Lamp wick, II. Halvorson 

Lathe, sp»ke, .1. Plmmiipr 

!.cather-crlmpInglun<ilitn;.T. Barrett 

Leather, etc., scouring, V. <). Lockwood 

Leather. scalloping machine, 1. P. Hall 

Lock. alarm combination, H. W. l)ilg 

Lootli. Cromptonfl: Wyiuan . 

Loom shuttle guiird. Hall & Newton , 

Lubricating compound, .\. t; . Mantlet 

l.nbi-Icator, steam eyilnder, .1. Kukelkorn . 

Match composition, safety, G. C. .1. K<:bnelder. .. 

^lechanlcal mo\ etitent. windmill. (J. Metcalf 

Millstone bush, s. Bulvor 

Mine safety attaclniienl. w. \N alker.. .. 

.\]oorlng attachment for lonjys, II. Hr^wn 

Motor, vehicle, Steel & .Vust In 

Mowers, track cleaner for, .1. K. Mlllice 

Mowing inaehlnes, W. F. corhiaiu^ 1.51, 7!M, 

Musical damper action. I), imbof 

Xiitl .'xtrnctor,.!. Ii. Gulhl 

Necktie bolder. L. H. sm>w 

Needle blanks, swaKlng, s. (;. Kingman 

Organ action, reed,!;, B. KcPv..,.. 

Grtnin, reed, .M..1. Milttliews 

OiKail jltlacbnicnt, reed. .1. V'an Dois-n 

()\ eralls, ( . Q . W n 

Paint, inaintfafturc of. .1. B. Orr 

Papcrrnlllig nia<-bbie. T. F. k F. H. Collins 

Pejicll cast', .1. HoIlioKl. .. 

Pencil, Uvid. D. M. Sonieis 

I'liotograpli burnisher, K. 1 1. w,;stoii 

Pianoforte artaclinnuit, \\ . ii. Miller <rl 

PIpeioint, .1. Iloskin 

riltcs, ascertaining ^cakHgtHn. .1. ,\1. Atkinson..... 

pitman lio.\, F. L. BalU'V 

Planing macliinc, Ciirev & I larris (i) 

Planter, corn. C. A. Haskell 

Planter, corn, S. C. Mlnear. 

Planter, check row, M. .1. Stevens ,, .. 

P lo w, K . Stridd c 

Plow, c. ,M. Van Kverv 

Plow point, Calvin & Wallace 

Plow, shovel, .1 I!. Glover 

Plow, sulky, J. A. Kneedkr 

Press, B. J. Day — 

Press, piston, etc., hydraulic, J. F. Taylor 

Propeller, screw, A. C. Fletcher 

Propeller wheel. Bowler* Blrdseye 
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Pulley, stop, J. Pol lltt (r) t;,17) 

Pump, T.J. Reamy 157,76') 

Pump, plunger for oil, F. C. Wilson 157,9(11 

Pump valve, (i. H. Nye 157,86:1 

Pnncli, riiilway ticket, SpBiildlng& Dyer .,.., 157,770 

Railway axle box, C. A. Hussey. . ... ........ 157,832 

Rake, liorse hay, ,1. Evered .,.,....,.. 157,908 

Range, K. O. Brinckerhoff ......... 1.57,784 

Rein holder, H. t;. Tyson ... 157,772 

Itneting uiacblne, metal, Plper& Nichols... 157,695 

l!o»f 8, Jointing boards for, B. W. Sears 157,767 

Rope molding. <-u1tlng, K. tj. .Vustin (r).. 6,170 

Rope socket, Buckley & Fork cr .. 157.675 

Sash fastener, ,\llen & Sehultz 157,668 

f-.ash fastener, w. s. How , 157,830 

Sash holder. .1 . Rollo 157,871 

Sawmill, ,1. I.. Knowlfon 157,84,t 

Saw niin, nniley, T. K. Chandler 157,134 

Sawmills, set work for, R. Durkec 157,679 

Sawlngmacltine, G. W. Hell 157,782 

Sawing machine, s(ToIl, Ale ft >.nviU'r 157,775 

Alcaics, bcMin, L . G . speiu'cr 157.882 

Screw raps, forming, J. L. Mason 157,72(1 

Screw cap. ehuck, Stnltii *: Perry 157,726 

Scrlber, J| . King 157,841 

Sewlngiiiat^hlne Ihrcuder, H. .\. Kills 157,745 

sewing umelilneclutfti, R. w. widtney 157,731 

t'tieet metal, sbeatliing, F. Pollard 1.57,8*i7 

Shirt bosom, F. .V. Toniiey 157,890 

Shoe pegs, nnikin;; wire, ciiarniey * Cnshman 157,714 

Sifter, roal,C. F. SanI 1.57,698 

Skelping (He, K. (Jordon. . . ., . ... 157,682 

Med, w. H. Hclmbolil 157,8'2S 

.'iocket bending iiiiu!hine, B. Murphy..... 157,693 

spring head blank bar,. I. Kvnns 157,807 

Stirrup ,. I . Bnll 157,786 

Stone, artltlcljil, .\. Herard ..... 157,903 

Stone, etc., grinding ami liollsMlng, H . Quigg 157,758 

Stoves, cooking, K . Bussey. .. .157,788, 157,789 

Stove fur tiuming kerosene, Detliitian & Cla^ts.sen.. 157,740 

Strainer, LIpman & Friedberg 157,847 

Stump extratitor and at»nc Indler.L. .1. House 157,82it 

Switch. c,( \ >lielby 157,876 

Telegmph, printing, s. J, Burrell 157,787 

Telegraph, printing,.!. E. Hniltb 157,8tiO 

Telegralib relay and sounder, W. S. Rose....... 157,761 

Tin plate, making, T. H..lohns 157,687 

Tnbe expander, holler, W . S. Shiirpneck 157.875 

Type setting machine, J. W.Paige 157,694 

Tyre upsetter, Q. C. Tcbbs 157,72ti 

Valve, compound, .\. S. Cameron 157,791 

Val\ eforsteam vacuumI>umT>s,G. H- Nye 157,863 

Valve, steam cut-off, ,J. Bailey 157,671 

Valve, stop, J. Demarest 157,80tl 

Vehicle motor. Steel &. Austin l.')7,8iM 

Vehicle seat, E. L. Bradley 1.57,673 

Vehicle seats, back for, M. Halfpenny 157,816 

Vebkie wheel,.). .\. Geer 1.57.74.^ 

Vehicle wheel, W. M. Hotfinann 157,825 

Vehlclewheel hub, (.'larke & Locke. 157,735 

Vehicle wheel tyre, J. T. Bravtou.... .............. l:t7,732 

Vehicle wheel tyre, i', C'orsa 1;57,796 

Velocipede for picking cottoti, C. & G. K. Hess 157,824 

Vessela, sail for, J. C. Nich»ls...,,,. 157,862 

Wagon and carrlagcsafety g\iard, T. .loyce..... 157,8:*7 

Wagon axle, J. Skeen. .. 157,768 

Wagon spring seat, .1. Grittltli l;>7.Hl;i 

Wall paper striping machine,,!. .1. .lanewtty. ....... 157,M4 

"Wash stand, W. ^(chwarz 157,874 

Washing mtichine, boiler, J. s. .\nderaon 157,66(, 

Washing iiiachiiic, Gootlnough, Worden, & Luce. .. 157,81*j 

Weather atrip, N. Johnson l!>7,R3ti 

Welt trimmer, I. .\. Dunham 157,678 

Whlffletree attachment, R. >fanslleld 157,84^ 

Windmill, T. ,1. & M. F. Inl.-els 151,8Sa 

Windmill, W. C. Nelson 157.757 

DESIGN.S PATKNTKI), 
7,*22. -CorriN H.\x»LK Tip.— .V. B. Bailey, Cobalt, Conn. 
7,923& 7,924. — Iewki.bt DRor.—L..S. Beats, .\storla, X.Y. 
7,925 to7, 928. —BKK.\8Teix.—L. S. Beats, Astoria, N. V. 
7.9!i9 — BR.VCBLIT — L. S. Bcals, Astoria, X.Y. 
7.930,— So.ve. — D, s. Brown, New York city, 
7,931.— G.vs Globk Gallery.— T. Trudeau, Ottawa, Ca. 
7,W"i.— BLTTONa.— L. S. Davis, Waterbnry, Conn, 
7,!C1;1.— UEVOLVlsn Fire ,VRM.^.— C. B. Richards, Han- 
ford, Conn. 
7,iW4.— I.VKST.vxns.- L. Kosenfeld, New Tork city. 
7,9,'i>.— ..Vox ERTIBl^■^i Wagons.- O.F.Sage.Boston, Mass, 
7,9*,— TvpFs.-G. w. Wltliam, Philadelphia, Pa, 

TKAUE MARKS REGISTERED. 

2.1i;i.— Citi.vKS. KTC- F'. Diifoure.Ncw York city. 

2.114.-MEntc.M. ('a.MrocNii. — I. .\ . #((lgle\', Shippens- 
berg, Pa. 

2.115. — winss.v .—(1. I*. >-lnioasoii, Jersey city, N. .1. 

2,116.— CH.'tlHs.—Dclawtire C'halr Company, Ohio. 

2.117.— C.<XNRl) Goods.- Evans & Co., Baltimore, Md. 

2,118. — Bakim; Powders —11. F". Griawold A- Co., Chi- 
cago, III. 

2,lW.-Mi-,«T.M;ti, - II. F, (irlswold & Co., Chicago, III. 

2,ia0&2,121.— Ton. vceo. —Liggett fluL, St. Louis, Miss. 

2,122.— CoRsvrrs.—S. .-V. Mood,v, New York city, 

2,123,— ST'Keil, — C', >IornIngstllt' & Co,, New York city. 

2,124.— St vTioNERV. -Rowland fr (,:ci,, Wastiingtoil, D, (', 

2,12*, — ClOAKs,- ,r. >;eluo<'<ler«: Co., Ballllnore, Md. 

2.r.'6 — SoAlv — N. sheKlon, Providence, It. 1. 

2,127.— Coco.v.'sef PaEe.\R,\ i loxs,- Callfornhi (,', N. Co.. 
Sun Francisco, t.'al, 

tSCHEItt.'IjE "F I'ATENT FEE?4. 

• n each (-avea(. 810 

On each Trade mark 82.1 

On tiling each application fora Patent (17 years) ftl.^ 

On issuing each original Patent 820 

On appeal to F:sainlners-In-t;hief 810 

On appeal to Coiiimlsslonei of Patents 1^20 

On application for Reissue 830 

On tiling a Disclaimer 810 

On an application for Design (S>i year;) SIO 

On application for Design (7 years) 81,5 

On application for Design (14 yea) s). .830 



fi,i;i I 
157,752 
157J(59 
157,885 
157,887 
157,SW 
157,790 
157,681 
157,842 
157,799 
157,888 
157,809 
157,142 



CANADIAN PATENTS. 

List ok Patents Uuantkd in Canada, 

1>f:ck,mbkr U to Dkce.mbkk 17, 1874. 

1,166. — 1,0, Grove, Blnm on, Wells county, Ind., U.S. 

Improvements In ditfercntial pulleys, called '"Grove's 

Differential Pulley." Dec, 11, W75. 
4,167.— S. White, Belleville. Ont. Improvements on a 

machine for attaching horses to plows, barrows, etc., 

called "White's Suspended whlffletree." Dec. 11, 

1874. 
4,168 E. L.Fenerty, Halifax, Nova Scotia. Extension 

of Patent No. 180, called "An Improved Method of 

MaklaR. Adjusting, and Fafltening Skates." Dec, 11 

1874. 
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69.— G. FourQler, Ste. Julie, MCffanUc county, P. Q. 
Ani^lforatloits aux boutons pour lea taatillleineDtB, dlt 
'Bouton de I'lndu&trle et dea Faraillea de Fournter." 
{Improvements In buttons for coats, etc.) Dee. 13, 
I8;4. 

70.— S. C. Redgrave, Lyona, Wayne county, N'. Y., 
L'. S. Improvement on llQuld measure, called "Red- 
in"ave'H Tranaparent L!Quld Measure." Dec. 15,1874. 
ITI.— H. Holllugaheati, Howlclt Township, Huron coun- 
ty. Oat. Improvement io laad roller, catied^Uolllngfi- 
bead'8 improved Land Roller." Dec, L5, 18(i- 
.]*;?.— E. O. Brinckerhofl, Xew York city, U.S. Improve- 
ment on steam condtjiinera, called **Brlnckerhotl''« J^teaiu 
<:ondenser," Dec. la, IU74, 

4,1:3.— 1'. W. Tuerk, .Jr.. Berlin. Ont. Iinprovemcnta In 
water MheelB, called " Tueik's Inverted Overshot." 
Uec. 15. 1874. 

4,n4.— D. Jones, .Mlllburn liiveruefls, Inverness county, 
Scotland. Improvements tn lubr[catorB,called 'Mond' 
Lubricator." Dec, 15, 1874. 

1,175.— C. C. Roe, Hamilton, Out. iiteani man or steam 
^altiD^ wachine. called "Roe's Ste^m Man or Steam 
Walking Machine.** Dec. miSTl. 

4,IIG.— R. Thomas, Toronto, Onr. Improvcmenton cook- 
ing 8tovea,caIled '^Latlleg' Aid," or "Thomas' Improved 
Cooking Stove." Dec. 13, 1874. 

4,177.— J. Campbell, Almonte, Lanark county. Out. Im- 
provements on ch\irn«, called "Campbell's Oscillating 
Combination Clinrn.'* Dec, la, 1H74. 

4,17>'.— G. A. Keene, Lynn, Ee&ex county, Mass., U. S., 
and F. A.Sawyei, Boston, Suffolk county, Mass., U. S. 
Improvements on carriage and car steps, and threads 
for stairs, etc, called **The Rubber Safety Step." Dec, 
15,1874. 

4,iT9.— ^*. B. JLaberj,i', NfoDtreal, P, Q. lnipro«»o«ntfl 
on IroDing tables, called "IndlFpcD&ablelrotilng Tabic." 
Dec. 15,1874. 

ISSO.-D. Bfsscil, Detroit, Wuyne couuty, Mich., U. s. 
lmpro^'ements on ann splints, called **BIsBeirK Arm 
Splint." Dec. 17, 1874. 

4,1SI.— C. Parham.Valleyfleld, ParlshofSte. Ceclle,Beau. 
hantoH county, P. Q. Improvement tn suction and 
force pumps, called "The ^'alleytleld Improved Pump." 
Uec. 17, 1^74. 

4,183.— F. ^foaea, Toronto, P. Q. Improvement on heat- 
ing apparatus,called *'Tti*; Coaland Wood Economizer," 
l>ec. 17, 1R74. 

4,1:^3.— C. Cluthe, llamtlUtt, Wentwortli county, •at. 
Iniprovement* on trus« padg, called *'Charlea Cluthe's 
>elf Ad.lusting Spiral Spring Truss Pad." Dec. 17, 

4,1S1.— II. E. iiowe. Brockvllle, Leeds and Gren\111e 
counties, Ont. Improvements on feather renovators, 
called" Uowe'B Improv-ed E'eather Keiiovator." Uec, 
17, 1874. 

4,18.'>. — A. D. Griswold, New York city, V. S. IinDrove- 
ment on feather dusting brushes, called "GrlBwold'8 
Improved Feather Duater." Dec, 17,1874. 

4,lsS.— M. Thibault, Hull, Ottawa county. Can, Atn^lio- 
rat oasans cabeataDa,dJt8 *'Le Cabeatan Am^llor^ de 
>I. Thfbanlt." (Improvementa on cftpstanH and wind- 
lasses. > Dec, 17, 1874. 
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Back Page --.... 81.00 a. line. 

Inside PaKe *'-... 7.1 cents a line. 

Engravings may head adverltsfments at thesatnerate 

per line, by meaxurcmenl, as the letter preas. Adver^ 

tisentente mtat be received at piMicotton office ag 

early as Fiif(3aymomlng to appearin Tuxt i?»ii«. 



IT WILL PAY 

You to Invest a few dollars Id tickets tn Puhlic Library of 
Kentucky Concert and Drawing of 

27th February 

Positively no Postponement. 
A Mraioiug on 27th, 
Or Moneij Refunded, 

Whole TlcketsSso. Halves »2.'i. Tenth, oreach Coupon, 
»5. Ele\cn Whole Tickets, »500. 



or Tickets, or iDformatloa. addrttss 

THO. E. BBAMLETTB. AEtnt and Manager. Louis, 
'llle, Ky., flfTHOS. H. UAYS & Co., 609 Broadwaj". 
New York. 

G RI FFI T H & W E D G E , 

i|ANt:PiCTCBB|t3 OF THE 



FACTORIES TO LET^At Haveretraw, N. Y„ on 
Hudson Elver. Two larete Brick Factorlee, respeo 
lively 3 Stories 94x30, with Extenelou I Story 97x35. and 
S Stories 90x38 . Abundant wwter pn wer In eacli . Turhine 
and overshot wheels. For pftitU'uJflra, address 

.TOH.N PKeK.Haverstmw, N. V. 

Useful and Rare Chemicals. 

1. A cheap Mucilage, auitatle for pasting Labels on 
Glass, Tin CfiDS, Wood, Iron Hnd Slane. 

2. The Soluble Glaus Liquid aod Jelly for Soan, Ce- 
ment, ArtlQ da I Stone, VaInt and Flr«|*ro9Qng Wood. 

i. Hydrofluoric and White Adda, for KtchTup. 

\. >'lckel-Plating Materials, f:'iflit8. Anodes, KouKe.&c. 

5. Crlass >{anufacturers' Articles, Manganese lii^riicst 
strengOi, ZalTre. Oxides (if CoOalt, Cranium, Tin, Cuhlicr, 
Antlniany. 

6. Marble Putty, Felspar, Fluorspar, Hnesi i-illex, Ci-y- 
oilte, Talc, Asbestos. 

7. Yellow Cadmium, Pharoah Serpents, Loadstone. 
L. FEUOHTWA NGER & CO., 

ISO FULTON ST. , NEW YOHK. 

NONPAREiLMlLLS. 

Fi>rAriiid4ngCurii aiiJ Cob.Coro- 

ViiT Ifjiud or Power. At?,(.', 
French Can«<Burr Mill*. 
Atnl *'«t4oM-^ee*l Mailer*. 

IlluiJ'ttd tmoiphlrt frse. Address, 

181 E.Fro^tStreettCincinnati^O, 

The WeeklySun/'"^"- '=<«''»->'»'^^''- 



$5° $20 



perdayat bome.Tennsfree. Addrees 
Geo. Stinbon & Co, Portland. Me. 
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BLAKE'S PATENT 

Stone and Ore Breaker 

CruBlies all hard and brittle subatanceB to 

any required aize. Also, any kind of 

SaoKE for RoADB and for Conckkte. &c. 

Addreas BLAKE CRUSHER CO,. 

New HftTeo, Conn. 




LE COUNT'S PATENT LATHE DOGS, 
I both Steel and Iron; Ironand Steel Clamps, Expand- 
' log MttddreJs, &c. Sold at wholesale prices during the 
hard tlmen. Send for Illustrated Lint to 
i C. W.LE COirNT, 

■ youth Xorwalk, Conn 

PATENT 

Planing & Matching 

and Molding Machines, Gray and Wood*B Planers, Self- 
olllog Saw Arbora, and other wood- working machinery 
S.A.WOOD'S MACHIJJE CO., t « Liberty St., N. Y. 
I Send forClrculars, etc. ?*7Sudbur> St., Boston. 

LUDLOW VALVES. 

FRED. STONE & CO., 3 Park Place, New York. 



Address 



dependent, honest itnd 
uHme. We aim to make 
tlie best family newspaper In tlie 
"" ""■ "ear, postage paid. 

THJt ficK, New York City. 



fearless newspaper, of 56 broml coluHme. We aim to make 
tha Weekly Sun Wie ttest family newspa" '" '' - 
world. Try It. S1,*£Q per year, posiage paid, 



GEO. W. READ <& CO.. 

STEAM BAND SAW 
AND VENEER-CVXTING MILL., 

18«(o an LEWIS ST., foot 5th & 6th Sta., E. U., N.r. 
AU-aj 8 on hand, FULL STOCK ol St^VSONEI) 

Hard- Wood Lumber 

AND CHOICE FIQTTBEI) VENEEBS. 

The I.ARGEST STOCK t The GREATEST 

VARIETY ! The LoweRC Prices I 

^~ Enclose Stamp for Catalogue and Prlce-LUt. 
Orders by mail promptly and faithfully executed. 




EUSSST'S NATIONAL 

Cottage Arclitectiire. 

New and Orlfflnal Designs, Working 
Scale DrawlngF, and details for all 
Stylea of low. priced Housea, with 
Specifications and Cost. Jimt ^ub- 
lifhed. Royal quarto. Post-paid, ¥6. 

WOODWARD'S 1 '''^^iZ:x:.»:r'- 

NATIONAL |- Specifications and Estimatea. 

ARCHITECT. !„.%'='" -"»"'• -— 

x>IONCKTON'9( NATIONAL I Six dollars, poHt. 

STAIR-BUILDER. \ paid. 

MONCKTON'S NATIONAL {8ix dollars, poHl- 
€AKPENTER<&JO[NEH. i paid. 
ORANGE JU DP CO.,^43 Broadwa y. N. V. 

BOULT'S PATENT 

Re\'er8e Motlon.Psnellng, 
Variety Moulding, and 
Do>-etalllng Machine, cut§ 
PanelM of any design or 
style of 
Mould tn the 
Holld wood, 
with neat- 
nesa and dis- 
patch. 

Routes and 
grooves for 
windows- 
Staira— Csn^- 
Brldtn-B, &l- 
MouMh fine 
bracket and 
K e n e r a I 
Scrollwork. 
It l8 a first 

Ciasa Shaper and Moulder. Do^'etall8 all kinds of Drawer 
and Joint Work with thick or thin stuff, \varrauted Sim- 
ple, Durahle, aud Efficient, ^end for clrcula. ami Hample 
of work. Manufactured only by B. C. M.ACH'Y CO.. 
B attic Creek. Mlcb. 

F. BLAISDELL <& CHO., 

X^'oreeftter* 3lH8».r 
Manufacturer* of tbe Blaladell Patent Upright Orllla mtd 
otlier firat-class Mechanic'^ Toole. 

"EDEOaRAPHY."!^ 

p]et« system or Pbaaetlc Sbort Hftod—ttie sbortcst. m*st »lii;|i!< 
«Snf, aQdcocDpretieBKiT'e.coftbliD^KQy 4De,lQ a Rborctime. to rc|i«r 
trtftli, spe«Cbea, flenoons, Ac. Tbc Lord's Prayer ts wrUtcu wU) 
fore? -Ql OS strokes of th« pen, sod IWword^ prrmtDute. Th« »u»-u 
ploTCd sbould In ra Ibis ikrc. Price, hj ulaII, 50 Qtn. Amenta HaulA:<i 
Ad^rus T. W.EVANS k CO.. Ufl B. acreaih ^cr«:t. rbtla.- P^ 





MAYNARD'S ^* 
BIFLES AND SfiOT GUNS. 

KBloadiDg-Capped C«rtridges. 
Send iht llliiBirat*tl Oifcular. , 

,BA»M0 HOtKTT» ARM* OOMPAHTJ 

CBICOPFJI mis, DISS. 



^■nBiTP v'-R-pcc-pc *rPASK':'H "press 'coV 

XFJKVX jTAXiSlSflS, JIlDDLBTowl/, CONN 



For tbe Best aad cUeajp- 

e«t addreSB THE STILKS 



a vreek aud expeuaeH to all. Artfules 
new, suple as flour. SamDles free. CM 
LIKINGTON & B«0., S.T.or Chicago. 



Free to Sewing Machine Agents. 

The WIlBvu Keflcctor— As Illuctrated SewingMa. 
chlnejouroal. published monthly, devoted to the Interest 
of Sewing Machines, and everythlog manufactured bv 
Sewing Machines. Literature and General News Klclil 
pageond forty rolumDS of choice mlarrllanv and rrading 
matter M ILSON SEWING MAL'HINECO.,Kiitlini«llli 
Subscription price Fifteen Ckxts per annum, with an 
elepantchromo free, postage prepaltT, Free to Aoentb 
ana Dealers In Sewing MACBiNEaand Aitacbmentr 
Addrcsa, WILSON'S REFLECTOR, 

Cleveland, ouio, U. S. A. 



w 



OOD-WORKING MACHINERY GEN- 

erally. Specialties, Woodworth Planers and Klch- 
ardson a Patent Improved Tenon Machines, 
central, cornerlJnion St., Worcester, Mass. 

WITHERBY RUGQ & RICHARDSON. 




nev Dooi oa tbs \fO' 
WrUlnf bj Sound; & 



Tlie IttCt tbat ItjJH ^haftliiK UaH i:i pi^r cent greater 



streniin-h, a finer finish, and Tb trui^r tu gape, than any 
other in u»e, renders It undoubtedly the moateconoiDii'a). 
Wfi are also the aolt; manufacture™ of the Celebr.\teij 
€oi.lxkh' Pat, CorPLix^i, andfuru1»lt Pulleys, Haneera* 
etc., of the moBt approved styles. Price Hat mailed on 
applSCftUon to JONKS &! LAUGHLINS. 

Trv Street, 2nd and 3rd AvenuBin, Plttsburg-li + Pa 
tOT'Slockb of tbia Sliafttne In alortand for sale by 

FULLER, DANA, & FITZ. BwhIod, MasH. 

GEO-PLACK i- to.. 121 ChamberB street, N. Y. 

PIERCE ^ WMALINU Milwaukee, Wis. 



Tui 

97 AM> ^IFK iLLUaTKATIft l>e^ill« Il3 60tb 

kT>lunit) vitb January, l9Ta. It (oHdbea it 

\\£ Sc>«tire of Mind at B]'f]i>td to thu n^iuiiiii; 

and Improvement niChar^cUr ; tho(;tiijicOof Fir- 

stiiUi tlie Stiitcliuii af Life Cou)l>tiDiuii^, nud Uio 

Proper Trnlniug of Childrwa. Klhn/>]ogj-, Plirrnalogy, 

' PhyajoKunmy, I'by.slnlogy, PsjwDOlotfy, H^ox™F^ly, 

ireiill tKBtad by atfli- »<rni#«. WhatlJift F,'»p<r» wy. 



im. 



WOODWORTH Si;RrACE PLANERS M25. Planers I 
an d Matchers, |35P. S.C. HILLS, 31 Courtland ■- 
Bireet, New York. 



■' ^ r>>i- v.i.T-S(i will ^x'X^>^ rijiJiy ptM'^ni in tl« fntaili 
— A. 1'. 'J'ivif.i. " W.. df^Ti-it kn'Av oCftny t»fi 
iSkal whitb l>re-fnU iiJi:li :i ^r^ftt vjirl^tj- of in 

"A ifteHt .■imountand vitdBty !-t'tJMfiil siuJ iii- 
■ttiucliTB iniitt«;r Enila ila Vi'fky hi Ld tb4 P^hran- 
ologicHl" Hantiaff i \] w li I 9 !io it^ ■ 

"' utiiJ irlBlrui-tivtt 

p! lri:i;«. ' ■ - 



oloeicHl" Hantiaff i \| 

Sf^hitat Timti- \i 1 

**lt Rbonndl i*^^j^^ 

, Ingood, I TJ I 



MASON'S PAT'T FRICTION CLU'JVHES 
are manulactured bv \'ohiev W. Ma»on ic Co.. I 
Prorldence, R.l. Ageiita. L.B. BliOOKS, W CiW strL-e(, r 
\Vt> Tork: T.VPLl^;. lilOK * <0.. Akn)n. Ohio. 




i 



OTQNE SAWING MACHINERY. 



U UNL bAWKNl 

\M[P,RIMAN'S FAI[N1 Ai; 



UotRRlCKS ^.TRAVELLERS 

THIMAS R03S. RiJfl-ANtl. Vr. 



VBRTICA.I, POIt.TjVni,E EKKIXE and €IR- 
ClT.AH SAW ;»I[LI.!!i, 

ZANESVILLE, Onm. 

■ THE LEHIGH VALLEY 




JaadV 



EieryfkeelCo., 



■WEISSPOKT, PA., 

MauufactiirerBof 

Emery Wheels undvr a 

new patent. 

Send for circular. 



Niagara Steam Pump. 

CH&S. B. EASDICK, 



I Adams St., BivaklyD, N. T 



OTIB 



V 



SAfETY HOISTINO 

Machinery. 

N'<J.348BK0ADWAV. -NEW TOKK. 



An 
iJectB 





Tha Tnll r<Q-|-p [Priw! Picture sent tree! 

toflnd: AddresB.wItli^atamp, E.C.ABBEY.JJulTalo. N.Y 

ee SUCCESS beyond competition, ee 

VO STATE FAIR FIRHT PltEklL'StS ^'ITfll.V VV 
Months, awardoj Kellia' 
Orif inal HurptwD Tlnrbcitiy 
Fork. Also. mnuTA ii!l Liadr 
Aet'IStMl* A Irons, tciu 
p«r«<l by NcUit' Proci'SB to 
■ ullall kindi otsoll. Kjc[s' 
& lacTiH bn P*mpfclci J rrp«. 
A, J,K£l.t.lH*CO., 

PllUbUfSb, Fn. 

RANDALL'S PATENT PERPETUAL KILN 
for Burning Lime and rctnttnt. Best ever Invented. 
Nu shuvellneof hot Ume. Send (ordeBtrlptlon. 

E. K AND ALL. Mason City, Iowa. 

SeconrHairEifflesaiii Boilers. 

of all klndHtind atzea, BOUGBT, SOLD A EXCHANGED 
Larize btoofc always on, hand. Send for circular to 

EOBERTS_* KING. ll<*L1bertv PI., New York 

JMPORTANt FOR ALT. LARWE CORPO 
RATiO>"S A-VD MA2iUFACTURING CONCERNS. - 
U(prk*B "Watchman's Time DelecEor, eapsb^e of 
contnjlllng, with the utmoat accuracy, tbc motion, of a 
watcliruBB or patrQlmnn., aa the aame reacbea dlflereat 
gLs.r.lonf) of hlf* beat. Send for a Circular. 
J. K. BUERK, F. O. Bdx 1,037, Bostou, Maw. 
N. r*.—Tti[e detector la covered, by two V. S. Patents. 
Parties Ubluff or Belling ttiese InfilnimeutB without au- 
thority frtim me will be aealtwltb according to law. 



year- Sub-v-niH.' iwd. 
.^ N. Y. 



•»»^__,^_ At hotiic, malt; yr fenmle, $33 per 
Vw OF^E week) day and evenlnK. NoOapUal, 
fVvM a11 We Hend valuable paekatzc 01 

AwX 9mmm goodn by mall, free. Addresuwlth i*n 
centretiirn stamp, M. Touno, 1T3 Ureeowkh i^t.. X. T. 

SHINGLE & BARREL MACHINERY. 

EVART'S IMP. HEADING ANP SHIKULK SAW, 
STAVE CUTTERS, ,I01NTERS, EQUALIZERS, AXD 
HRADINO TUBNEIiS. 

BAILEY GAIrGE LATHE— For turning all kinds lisn- 
dleaand Cabinetwork. Simplest and beat tn U9e. AVe 
manufacture a full line of Wood add Iron Working 
Machinery, Steam Engines, &c\ Address 

T. K. BAILEY ft VAIL, Lockport, N. Y 

EAGLE FOOT LATHES, 

Small Engine Lathes, Hand Planers for 
metal— Slide Kestij* Circular and Foot 
Scroll Sawa— all of the neatest design and 
fluperlor finish. Our catalogue describes 
every toolneceflwry 10 fit out the Artlzan 
or Amateur, ax nell as The Baj's for the 
Holidays. 

WM. L. CHASE & CO.. 

^ & 97 Liberty St,, Kew Tort 




To Electro- JFlaters. 

BATTERIES, CHEMICALS, AND MATERIALS, 
In aets or slnKle, with hookw of Inatruction, manu* 
factiired and sold l)y TIIO.MAS HALL, Mamifacturlng 
Electrician, WBromfleld Street, Buiitan, Mass. Illuaira- 
t«d cat»log:ue sentfree on applleatloD. 

Todd & Rafferty Machine Co. 

manufacti;keks oy 

The celebrated Greene Variable Cuvoil tingino; Lowe a 
Patent Tubular and Fine Bollera; Plain Bllde Valve Sla- 
tlfiuar)'. Hoisting, aod PortahJe Rnjtlnes. Bolters of all 
itlnds. Steam Pumps. Milt Gearing. Shaftlnj, tc. . Slik, 
Tq»- Oataui, SagglDg, Rope, rial, and HeinpMBchliieiy, 
Ag:ents for the New Haven ilanufaelurlng Co. 's Machin- 
ist'* Toola ; for jTldson'fl Gov-eroors and St<>p- Valves ; 
Hturtevant Blowera; and Differential Fulley-Blocka 
WARBROOMS, 10 BARCLAY ST., NEW YORK 
W0KK3 PATEBSON, KEW .lEBSEr. 




SCBEW CnASEBS. DflLL ti.tllii:. 

• ne pair of Chasers sent free to ony address for i5c. 
Id. 12, U, 16, 18, 20, 22, 34, 36. 28. 30, 3S, W, 40. 48threada to 
Id. Drill Gau^e, Indispensable to all who ane Twist Drills, 



Price List Of Small Tools free. 



sent free by mad forfl.ai. 

GOODNOW 4. WIGHTMAN, 23 CornWll, Jioaton, Mass. 

ANKRCPT'S SALE oFTlORIZONTAL 

and Vertical Steam Engines. Also new and second- 
aud ^lachlnlst'a Tools. Send for circular at 
THE YALE IRON WORKS, New HaTen, Conn. 



B 



A "WEl-^K to Male and Female Agents, In tbelr 
locality. Costs NOTHING to try It. Partlculara 
1"KEE. P. O. VICKERY ft CO., Augusta, lie. 



$77 

GLASS "jljOUI^DS, for Fruit Jars, Lamps, 
Botllea,^*-Llnk Stands.etc. madebj- H. BROOKE. 
15 yearBCOB. White and Ckntbh Sto.. N. V. For nnj 
thins ne^' Id ^laes, you will require a mould (or die). 

jy* Pakticular Attention paid to MOULDS for 
IN \'ENTOI{S, Send model ordrawJng i ln< lose stamp. 




AGENTS WANTED. 

Men or women, $34 a week. Proof 
furnished. Business pleat^antand honor- 
able wilK no risks. A 16 page circular 
andValuable SamDlesfree.HS^A posial- 
card on which to send your address 
costs but one cent ^Vnttf at once to 
F. M. REED, 8th st.^ new york. 



Andreivs' Patents, 

Nol8eles8r Friction Grooved, or Geared HoIbc- 
eT9t Multed to every want. 

Safety Score Elevators. Prevent Aceldeiil, il 
Kope. Beltr and E ffine Break. 

Smoke-Bur Dinir s^Rtetv Boiler«. 

0«cillatiDir Sofflnes* Double and Slosle, 1-2 to 
lOQwHorse power. 

Centrtfuffal Pumps. 100 to 100,000 Gallooit 
"er n;^utef BcMt Pumpn in the World, paf*H 
itIuMj ^Hud* Gravel, Coal, Grnia, etc., with- 
out iDjury. 

All LifrtiriSlmplet Durable, and Ecouomlcal. 

!^eud lor CilXiilai^* 

WM. D. ANDREWS & ERO.. 

414 Water Street, New York. 



For cuttlne bueluesa 
Stencils, all Biies. Also 



[S I Pi 11 1 1 1 1 1 ■^■'-'-^^ oiencus- au Biies. Aiat 
MXXJA1WXJJ complete orxriTS for Clolhlng Sten- 
cils aiir! Key CheeKB. with which young men are mQklng 
From f5 to fSO B day. Send for CatalojTue and eamples to 
S. M. SPiiSCEIl, ]17 Hanover 61., Boston, MasB. 



I. . 7000I|JUSE;,nC 
.vESSTEAMPllMPo 

FOREVERTPOSSIBLE DVIY 

CAUSEWAY&FRIEND5TS.E05TON, 
SO CANALST. CHICAGO. 



Ladies at Home 

And I*l€ii w"ho have other buslnesB, wftuted aa aeeuts. 
Novel piiLDs, pleasant work, good pay. Send s-cent 
^tanip for partleulars. The Graphic C'oMfakt, 3tKl 
Park Placf, New Yurk. 



MAaNETS— Permanent Steel Iffagnets 

of any I'ortu or filze» made to order hy F. C. BEACH 
d: <^(>, , aa Broadway, New York. Mftkern of the cele- 
hrated ToJn Thxiinh and Miniature TelejCTaph InHtru- 

UIPlltK. 



PORTABLE STEAM EXUINES. COMBIX- 
Ing the niBzljjjum of efficiency, durability aDd econ- 
omy, with the mtDlmum of wel^slit wid prii*c. They »re 
widelyand favorab]'- koown, more (ban I1OOO being tu 
ude. All warranJed'tiStlsfaRtoTy or no sale. Descriptive 
clrcuUrs aeot on appLlcatloti. AddredB 

TUK J. C. HOADLEY CO., Uwreiice. Mass. 



?J WROUGHT 
l^^ - IRON 



1"*^;: l^nion Iron Mills, Pittsburgh, Pa. 
The attention of EDgiueera utid Architects la called 
to our Improved Wrought-lron Beams and Girders (pat- 
tented), tn which the compound weldB between the atCLm 
and flanKefti, which have prov«d m> obJectloD&ble Id the eld 
mode of manufacturing, arc entirelyavold»d. We are pre- 
pared to furuish all sEze» at teniis as favotable oscan he 
obtained elsewhere. For descriptive Uthggraph addrew 
" "^ "' ' ' , fttlBbun 



CuroefTle. Kloman & Co., Unlnn Iron MUlx, 



urgb^Pa. 



OIACHINERY. 

IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION, 

Cold Rolled Shafting. 

HANGERS, PULLEYS, COUPLIJIOS, BEI-Tl KG, At 
&c. beDd for llluatrate d Catalogue and vtiix Lla t. 

GEORGE PLACE & CO., 

121 Cbambers 4. 103 Reade Sta., N. Y. City 



Planing <& Matching. 

Muuldloa. He^aawlnK and TenoDlnff Machloee. Scroll 
Sflwaana UeDiral ^l'ood. working Macli]ner>, 
JOHN B. SCIIENCK'S SOXS( Matteawan, N. Y. 
Send forCataloRue. i USLIbeny St., N. Y. CIt.v. 



NEW & IMPKOVED PATTEKNS.-MACHIXISTP' 
T001,S-all alie»— at low prices. 
E. (:OUl.D, 97 to l]3>;..I.i:. K. Ave., Newark, N' .1. 

A'CnTJ TTTXIl? f'oa All In the Rubber Stamp 
rVl\>lUnEl Bnnineait. AddreBa DORMAS'S 
STENCIL AN1> STAMP WORKS, Baltimore, Md. 



Mactaiaery of Improved S^IvIch formakinf; 

SHINGLES HEADING, AND STAVES 

Sole niakerh of the well known Improved Law's Patem 
SiiiNOLK AN'D Heading Sawiko Machine, Forclr<ulat^ 
address TREVOR a^U»., Lockport. X, i, 

RICHARDSON, MERTaM & CO., 
Manuf acturers of the latest Improved Patent Dftnlcls' 
and WoorJworth Planing Machines Matehing, Sash fliid 
Molding, Tenoning, Mortlatne, Boring, Shaplnp. Vertical 
and Circujnr Be-BawlngMacmnea, ftawMIUn, Saw Arbors, 
Scroll ISawB, Jiallway. Cut-off, and Kip-saw Machines. 
Spoke and TYood TuTnlDjfLatheB, and various other klndw 
of Wofd-worklng MachfDer>\ Catalfiguefi and price lists 
sent on appncailon. Mauufactory, Worcester, Masa. 
Warehouse, ICIT Hberdy Street, New York. I» 

A" ~DVElttrSEU8! !bend'twenty-"flve tedih"to~GEO."'P. 
RO^i'ELL & CO., 41 Park Row, Vew Vorlc, fortbelT 
Fampklft 0/ one fiwdrefi pagea, eontatnlQff jlsra of 3,000 
newppaperH, and estimates showing coat of advertising. 



PERFECT 

NEWSPAPER FILE. 

The Roth Patent File, for preserving newspapers, 
mAgazlnes. and pamphlets, has been recently Improved 
and price reduced. Bubscrlbert to the 8r.r«NTiric Auc- 
RtCAN can be supplied fftr (he low price of fl.50 bv toftlU 
ur St .at at tbe office or tbU paper. Ue«vy tK}«ni tldeA; 
InacrlptlOQ, "SCIENTIFIC AMERICAK,' Inffllt, Ne- 
cessary for every one who wlshea to preserve tae paper. 

Addreaa M TJ N N & CO., 

PubUsherfl "Scientific Americaj*!." 
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giducrtisicmcntsi. 



Back Page --..--- $1.00 a Hue. 
Inside Page -----«. 75 ceiiCH a line. 

Knffravings may head advertisemcnta at the same rate 
per line, hymeagurementy ms the letter prcs-^ Ad- 
vertisements mw.^t he received at puhlicatUm offiec #a 
early as Friday morning f appear in next issiie. 



PRATT'S 

ASTRAL 

OIL. 

Safest and nest Oil ever made— burns In any lamp— for 
sale everywhere. CllAS. PRATT & CO. 

Establlfthed 1770, i9S Fulton street, X. Y- 



A VALUABLE PATENT FOR SALB 

Foropeninff andclosititf Elevator Hatch Doors. ModeU 
CRn be seen at Lucius W. Pond's, 38 Liberty Kt... N. Y. 
For further particulars, address W. KEID, 123 ElevenMi 
Street, 13rooklyn, N. Y. 

HO ! FOir BRAZIL I-Manufacturers, wIshlnR to 
introduce icil* Urazii ilielr wares, wuuld da well to 
forward cabiltt-'ues and curresnotid with J»SE UEAL & 
NUNEZ. Cumpos, Pro\a. de ra«de Janeiro. 

GREATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 

See enpraviup and description in the '* Scientific Amer- 
iciin " of Marcti T. Tlie *:reatest known <;ure for rheu- 
matism aud sciatica. No physl<:iaii should be without one. 
Send for circular. 

C. K. TOWNSEND, Sole Aoevt. 

Medical Institute, IfiH Ounilierlaiid St.. Ilrooklyn, N. Y. 

IDDEU'S PASTU.»=:s— A sure Ilelk'f for Astnina 
STOWtLL & (.{)., CharlCHtown, Mass 



K 



ASBESTOS MATERIALS 

aOOFINB, SHEATHING, BOILEE FELTING, PAINTS (all colors), EOOFING PAINT, 
CEJIENTS.ifcCi. prepared ready for use. Send for Paniphlet«,l'rlce-Ll8t8, &c. Liberal Inducements to dealers . 

IS" CAl'TION —The public are hereby cautioned against purctiaslng or ualuK iiny materials for the iibove or 
Irailar purposes, purporting to contain ASISESTOS. unless tlicy bear our name and dates of patentM. 
Patenteea^ndSoleraannf«ct„rer,^Jj -^ JOHNS, 87 MaidSn Lane, N. Y. 



MORE STEAM AND ABSOLUTE ECONOMY in FUEL 
with VOClJi*rftlGrate-IJflr!t. Ir«n and Brass Foun- 
dry, Drinker Street, below 147 North. Second, I'hiladel- 
plila, Pa. 

TO MACHINERY AND FACTORY 

X SUPPLY AGENTS. A liberal C'asli CominlsMtaii paW 
oti Sales of Spet-lal Mechanleai Appliances, retiuIreU in 
every Factory, Machine Shop, and Manuf;u-ttiry, Goods 
tdorouclily established , of ackiiowled;:ed merit, and wiir- 
ranted puperlor tu all othersof tiicirc lass 111 mc Addreus 
MANUFACTIJKEK, IS»x Ii, Liuvrencc. Jiuss. 

N0N-C0MBT7STIBLE STEAM BOILEB & PIPE 

COVERING- 

SavCH ten to twenty percent. CHALMERS Kl'ESCE CO., 
foot E.»th Street, N.Y.; mSN.'^nJ St., St. Louis, Mo. 







Priniintf 



Do Your Own Printing 

Press for cards, labels, envclopca 
V*' etc. liargeraizctj forlargc work, 
BuRinessMendu thcirprintingaud 
advLTti-sing, &dve moiK'y and increase 
trade. Amateur Friiktin^,dcli;;ht 
ful])astinie for spare tiours. HOYS 
have j,m:atfun and make money fast 
atpriiitinjj. Send two stampa for full 
catulo^'uc prcsi^ca typo etc, to the 31f rs 
KEI^SEY&CO^Merlden, Conn* 



^OR SALE.— 2nd-hand, Portable an* Sta- 
tionary Engines and Boilers, good as new, at half of 
'" ■ "'"' FordeBcrlption, address 

UICH. Oil City. Pa. 



Original Cost. 



rdescrlption, address 

binighaSi <t 




Machinery, 

Crane Bros. Mf^.Co., 
CHICAGO. 



fflRBROPi 



Address JOHN A. itOEHI.INO t> sONsi, Manufat'iur- 
ers, TrentOD, X. .1., •!• 117 Liberty iM., New York. 
Wheela and Hope for conveying poweriong distances. 
Send for Circular, 

TANNATE OF SODA 

BOILEH SCALE PUEVEXTI VE.-- Jos. O. Kor.ERS & 
(,:a., Madison, Iiid. Afjsncia: K. )i. Lee, TItiiHVtIlc Pa. ; 
t)weiiB,Lanc & Dyer Maohtne Co.. St. Louis, .\1».; Whit. 
man& Uurrell, Little Kails, N. V.; Warden, McLell»n<l 
& Co.. Cincinnati, O. ; H. H. Harrison, Nashvtllo, Tenn. ; 
Sliizicli, Itankln & Co,, Evansvllie. liiu.; H. Dudley 
coleiiiaii, Xew Orleans, La.; I/. Stanley & Co., ai St. I'aul 
St.,l!'morc, Md. ;Babcock& Wllco.t,30CortlsndtSt.,N. Y. 

/\rR COVERING FOU BOILERS A^D 
\ / PlPiB saves Twenty per Cent In Fuel. 
OLR FELT, CEMENT, AND PAINT FOR 
ROOFS le thebest In the market. 

Asbestos Felting Co. 

316--322 Frout St., N.Y. 

Machinists' Tools. 

EXTRA JIEATY AND IMPROVED PATTER.NS. 

l.l;CIU.S W. POND, MANUFACTURER, 

Worcester, IUa»fl> 

WAREROtMS m LlfiERTYSl.. X. i. 

1];^'Luttie!t,Planera,Jioring Hilts, DrtUa,mrut 9ear Cut- 
ters a Specialtl/. 



ENOI SES AND BOILERS Xew and Second.Hand 
Portable itnd Stattonarv. Ftir dosci'lptlon, addi-css 

OOOLiuiN &. WliriJC, Oil City, Pa. 



fcteaai.'.nri 



Working Models 

And Ex peri mental Machinery, Metal or Wood, made to 
order by_ J. F. WEKNER,62CenterSt.. N. Y. 

nibiir PLANERS. 

ENGINE LATHES, DRILLS.&c. Send for Price List. 
NEW HAVEN IMANL'FACTURING CO., 
Ne\v Haven, Conn. 



SONS PATENT PUNER SAWS ARE SUPERSEDING ALL0TKERS.S£K'/i»Pi?/V/W(7CT/»/^j 

A 'r?-EMERSONS PATENT CLIPPER SAWS EXPRESSLY FOR VERYHEAVYFECDANDHARDTIMBER.' 

W-«"EHtRSONS PATENT FLANLE TOOTHED SAWS. SAME PRICE OF SOLID SAWS. " ''r^p 

S 'i---EMtR50NSPATfNTUNIVERSALANDAOJUSTAei-ESAWSWACE.SENTPREPAIDONRECEIPTOFPRICE tS.OO. '^H 

KA-SEND POSTAL CARD FOR CIRCULAR AND PKiauiT TO EMERSON.FORD A CO.BEAVER FALLS.PA. 




THE JOHN HARDICK 

NIAGARA STEAM PUMP, 

33 (0 S7 Penrl St., Brooklyn,^. Y. 
Manufactured solely oy 

Hubbard* Aller. 

Enginf:s and Boilers, 

Pulley s,8haf ting and Hanger) 
a Specialty. 

DAMPER Vi V| M tw* AN-D I.EVEi: 

REGULATORS B Xl S X OAOR C»CKS. 
MURRILL <)t KEIZER. 44 Hallidny !St.. Bnlt. 

HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

*•.•!. FkANKUN.V. Ft J.M. AIJJ»N. Prrr"t 

J. B. PiKKCX, S«^ 

HARTFORD, CON.V, 

C. lIEXliY HALL &CO.,20CortIaiidtSt., N.Y.CIty. 

THE POLSOMETEP. 

The simplest, most durable and eflectlve 
Steau Pt'MP now in use. Will pump critty 
or muddy water without wear or Injury to 
its parts. It cannot getoutof order. 

BraDch Depots: 

U Pemberton Square, Boston, Mass. 
1327 Market St., PhKadclphla. Pa 
59 Wells St. Chicago. Hi. 

Portland Cement. 

From the best London Manufacturera For sale by 

JAMES BRAND.K Cliff St., N Y 

A Praotlcai Treatise on Cement furnished forify cents 

THEHEALD& CISCO 

Patent Centrifugal Pumps, 

VEKTICAIi & H»lllZO\TAL. 

Sirat FremiuTns at New Orleans, ClDclnniiti, and New 

Vork. ' ' itedal of Special A tr.ard, ' ' 

American Institute, 1H7^. 

Perfect satisfaction guaianteed, The ulicapo^t. most 

durable, popular and successfut Pump known, furl'aper 

M kera. Tanners. Contractors, Brick Mukcrs, Diatlllers, 

etc. Pumps with engine un frame, complete, at low 

ll^'ure8,for Wrecking, Dred Ing, IrrlKHtiuK, etc. Illustra- 

ed pamphlet, free. SW references to purties actually using 

therump. '^pages of the stronjietJt poaalble teatlinonv.. 

- •■ HEALU, SBCO * CO. BaMwInsvCIle. >f. V. 




( The Moat Powerful, and the Only Tt«ht 

1 BUY A Shutting. Good Part Gate Turbine ever 

' made. Price of small wheels tu suit 

I __ . ___ the times. Semi address to 

WAIN A. M. SWAIN, 

p II aiU , North Cheliostord, Mama. 
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THE MOST 

POPULAR SCIENTIFIC PAPER 

IN THE AYORLD. 



CS -^KW VOLUME of this widely-oireulated a 

^ January. It is publiwhod \sKv;iiLY, aii»li'\ 

C*']^ a large number of oiitfiLal cugraviiit'H of 



and splendidly illustrated paper commences on the fourth of 
ery number contains sixtetMi pagen of useful iuformation, and 
new inventions and discoTericB. 

REPKKSI'^XTIXG Engineering Works, Steam Machinery, New Inventions, Novelties in Mechanics, 
Manni;ttturi>i, chv^niisti-.w PhutuKraphy, Architecture, Agriculture, Horticulture, Science and Art. 

Tho fuflnwinnclussis in ull parts of the wiirld are patrons of the SClEfiTlt'tC AMJSHZCAN, and 
it cnj{i\R the witUst cirriilatiuu of any wei'kly uewHpaper of the kiiul, 

!\IJXrHANItS liii.i iu the SCIENTIFIC AMERICAN the latest and most valuable information concerning 
their v[l^ion!^ Tn ajh:s, uuil details of all the latest and best improveiiu-iits in Machinery, Tools, and PeocESfiEK ; 
together with Kiu li iiHiful kuowlodge as will tend to diguify their ocenpations and lighten their labors. 

IXVl!:N"r(>ll.S liud iu the Scij;ntific Amkiucan all new^ssary instructiouH bow to secure Leitehs-Patent 
for thtir invcutions ; also excellent iUnstrations aud descriptiouH of tbe best inventions made in this country 
aud in J'liirfipe ; likewise an OFi'ictAL List of all PatcntH granted weekly at Washington, with numerousexplana- 
tiuy notes ; also, discussions of questions concerning the Fatetjt Laws of the United States, reports of trials 
iu i:<nirt. etc, 

IVIAXKl-WCTlJRKK.S fiutl in the SCIENTIFIC AMERICAN illustrated articles descriptive of the moBt 
recently invrnt(.'il inaciiincs imed in ^-ariows manu/acturtjtff opeyuiiuns, the different procesFt-s being lucidlj- 
dcscrilnil ; alno, practical rtxipcw of nnich value to manntaeturers, machinists, and the household. 

KNGINKIiKS Jind in tlio SCIENTIFIC AMEIUCAN valuable (U-scriptions of all the b^nt Inventions 
(■omn;(.-tc(.i »vith SxKAM, llAiLBaAi), MAuiNt^ and MjxhanicaL EN(iI^^'■£RIN<^; together with a feithful record u I' 
the progress of sciciicfin all tin-se il(.'partiuents, both at home and abroad. 

CHKMISTS lind in the SCIENTIFIC AMEH1(!AN detailn of recent diecoveriesmade in Chemisiby, ami 
artlL-lcs on the appU.utioii of that HL-icncc to all the l'^;('t ul ArtH, 

A<;illt|;LT|;illSTS liml in the SCIENTinc AMERICAN on^'ravingsand descriptions of thebest ami 
innst approved Eakm lMi>i,KMi;NTa ; also, original and well selected articles on matters relating to Floriculture ; 
^ri'ut care being taken to lurni.sh the latest tind besi illustrations of all new Ornamental Plants, for the house, 
lawn, or gardcii. This feature has been adopted during the past year with great suece»a. 

ALL CLA.SSKS <>!•' ItKAUl'JRS lind in the SCIENTIFIC AMERICAN a popular ri-Bumi! of all the best 
Sficntiiic information of tbe day ; un^I it is tlie aim of the publishers to present it in an attractive form, avoid- 
in;,' as inuehas possible abstruse terms. To every intelligent mind, this journal affords a constant supply oi 
inatructivc reading, 

ie,£M£i\IBl::it th(^ .SCIENTIFIC AMERICAN is a w'eekly pai-er, and every number contains a^ much 
information usiuost publications that are issued monthly. Tbe Scientific Amebican should baveaplact in 
c\<!ry Family, Library, Study, Olticc.aud Ctmn ting Room ; in ewry Reading Room, College, Academy, or SchooL 

A year's numbers t-oiitaiu 832 paces and S^veilvl HuNonEO EsciRAvisGS, Thousands of volumes are pn^- 
■^'-•rvt'd for binding and rel'oreiicc. Tlic practical receipts are well worth ten times the snbsoription price. \h 
an Instructor and Educator the SCIENTIFIC AMERICAN has no equal. It is promotive of knowledge and prty. 
gnss in every comnniinty \^t're it circulates. 



T' E H M e, 

»^"35)- t]|e new law W'l]icli goe,^ ii|to opefatiort Jki\uk3^- 1, l8(a, pub- 

li^l^effS iii'c I'equifed to pay >po,'*tage ii( iidvhijce. *I*l|e ^iibffdi'ibe:' 

"tl]ei( fcceivc^ \\iii papei' ti^fougij tljc Po^t-offide fi'ee.-^l 



'.cisntiSc American, one 7ear (including 
pcstage) $3 20 

'.clcntific American, half 7ear (including 
postage) • 1 60 

]c:sntific American, three montiis (in- 
cluding postage) 1 00 



Addre« 



AMERICAN TWIST DKILL CO., 
. WoonsocketfR. I., Manuf acturera of 
i Patent DrAMOsn SoLin Emiry 

1 ^HEBLB, EH«BT WHKKL MaCIIINK- 

TRY. and Automatic Knife Grind- 

KRS. Medal and Diploma awarded 

I by Amerjcan Institute. N. Y.. 1S7U 

land 1874, also by M.C. l(l.A..Boaioii, 

W74. 

NEW YORK OFFICE, 17 Nkw Chuboh Street. 




Miinn & Co.'sjatent Olces. 

Established 1846. 

The Oldest Agency for Soliciting Patents 
in tlie United States. 

■IWEyTY-EIGHl yUAKS" EXPERtENVt.. 

mORE PATBNTS have been si'ciired through 
this agency, at home and abroad, than thrOu(?h any other in 
the world. 

They employ as their assistants a coriw ol the most ex- 
perientod men a.s examiners, .><pccilication wTiters, aud 
draltflmt-n that can be found, many of whom have heen .se- 
eded fVoin the ranks of the I*at(-rlt Office. 

SIXTV THOUSAND inventors have availed 
themselves of Munn &Co,'s sfTvices in examining their in- 
ventions, and procuring their [latentd. 

MUNN & CO., in connection with the publication ofthe 
Scifntikk; AmkRk'an, continue to examine inventions, 
conl'tT with inventors, prepare drawings, specifications, and 
assipnmenta.attend to filing applications in the Patent Olhce 
paying the governmt-nt fee^^ and watch each case step by 
step while pending before the examiner. This is done 
thfough their branchoffice,corneri'and 7thStreets, Wash- 
ington. They alao prepare and file caveats, procure desigD 
patents, trademarks, and reissues, attend to rejected cases 
(prepared ¥y the inventor or other attorneys), procure copy- 
rights, attend to interferences give written opinions on 
matters ofinlringement, furnish copies of patents; in fact 
attend to every branch of patent business both in this and 
in forei(,'n countries. 

Patents obtained in Canada, England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents art 

granted. 

A special notice is made in the Scientific American ol 
all Inventions patented through this Agency, with the 
nameand residCBce ofthe patentee. Pateuts are often 
sold, in partor whole, to persons attracted to the invention 
by euchnotice. 

A pamphlet of UO pages, containing the laws and full di- 
rections fbr obtaining UnitedStates patents, alsoa circular 
pertaining exclusively to Foreign Patents, stating coat for 
each country, time granted, etc., aent free. Address 
MUNN ic CO., 
Pahlishers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 

BEANcn OpFicK— Corner F and 7»1» Streets 
Washineton D 0. 

THK " Spientific .\merirRn" is printed with 
CH AS ENEU JOHNSON & CO. 'S INK. Tenth and 
Lombard Sts., Philadelphia and ,19 Gold St, New Vork. 



Scientific American, one year, and one 
cop7 of Science Record for 1875 
(postage included) $5 20 

Scientific American, two years (includ- 
ing postage) 5 

Two copies of Scientific American for 
one year, and two copies of Science 
Record for 187S (including postage) 9 



50 



50 



Science Record for 187S^ (including post- 
age) ".'....$3 5) 

Uen of Progress (Large Steel-Flat) Ec- 
graving), (ineluJing postage) .... 9 CO 

Patent Laws and Uechanieal Uoyemeats 
(including postage) 25 cent: . 



00 



Scientific American, one year, and one 
copy of Hen of Progress (including 
postage) $i0 

Scientific American, one year, and one 
copy of Science Record for 1875, 
and one copy of Men of Progress 
(including postage) 12 00 



^ ■ 

Five copies or Scientific American, one year, postage included, (S2.80 

each) SU.OO 

To the pcrsDii who. semis us A clnb tif Hvc. an aliovc, we Mend as a premium, free, a copy of 
Science l£ccord/'or 1S75. 

Five copies of Scientiilc American, one year, postage included S16.00 

To the person who hcikIs u,s uclub of five, as above, wc Kcud a-s a premium, free, a copy of 
the cU'gaut oiiKraviii{», jVeu of I'rot/reae, 

Ten copies of Scientific Americaa one year, ($2.70 each) $27.00 

To the perdon whottcnda iis a clubof ti'ii. we give as a prciuium, free, a copy of 
Jtfeti o/' I'foyresa. 

If all th(> U'W naiiicHMcnt as ab^jvr an: new &ubii:ribtri, the wud*T shall receive as premiums, free, M»;n or 
l'U(H;Kh:ss, aud Sciv:n( »■: Ui;<'oni) lou iJ^T.l. 

It a Club fif fifteen iiaiiu'^ i:* k*'ii1. at S2.70 ('a*h, of which ftvo arc neiw subscnbers, the sender ofthe club will 
be cutitlul. trie, to Mkn of I'ltiHintiNS, ami niw copy (if StXtiNCJ-; Rtcoitu for 1875. 

In tilling orders iimlcr t\w. al).iv club rati-r^, wc will mmiltwo copies of the Science Record (ofelther vear 
ISTJ, '7;(, "l\. nr '75, as ordcrctl.) as a ^ubMtitutt; tOr engraving, Men oi'PiwOREsa. 

To any ix.rsoii who i^ now, ar cv.'p has bi^en.a subscriber to the SCIENTIFIC AMERICAN, and who 
st;inls lid ;f;i,.iO for renewal ofhii own sulj^eription, auil :f:1.20 for one new Jtuftacrifter, ($6,40 for both), we will 
^'ivcaMa premium, free, a copy of S<'IKX(;K KlCC'OKU for 1875. or a copy 0^1872, l87S,;orl874, when pre- 
ferred. Wo also oiler the same premium to any iii;ron who Mends ua two new dudMriderf and $6.40, 

Any subscriber wiio, at tlic tiim'. nf renewing Ium own Hubdt ription. sends us three new Bubflcriberw, with 
$12.00 to pay for the four fciibflcriptioiia, will be entitled to a copy, free, of Science Meeortl, /«i* 1H7G. 

Any person whcsendHiiH live iicwsnbscribi.Tfland llO.OO. will bo entitled to one copy of the SCIJ'^JVTII''IC 
AMI£R£V.IN, free, for one year, and altto to a copy of -Science R^cord/of 287 S. 

Clubs arc not cojifiued to one n<lilrc8fl, nor to one post-office, but may be ftolicited in difTerent towiM, an-I 
che paper will be maileil to the adUttss oraered. 

Additional nauies will bo received at any time during the year, from the sftuder of a chib.at ih^ dub rati^ 
ipecified, 

Ry the new postal law. the postage on the SCIE\TII'''IC AMERICA If is five centB per quarter oi- 
twenty cents a yur. Pa5'abk' In advance at the poht-oftiee whore the paper is mailed. Th** above rates inclddk 
THE posTA(;K. aud the Riibscribnr receive** the paper Ireo through the post-office, 

The safcMt way to r*'mit is by Postal-Onlor. Draft, or Express. Money carefully placed inside of <'nvfel#rea^ 
and st't!urely sealed, aud i.arefully addreased. Hcldoni goes astray ; but is at the sender's risk. 

Address all letters, and make all Fostal-orders. drafts, etc,, payable to 

MUNN & CO., 

Publishers Scientific American, 

37 Park Row, New York City. 

«5-The SCIENTIFIC AMERICAN is SOLD BY ALL THE rRINCIPAI, 
NEWS DEALERS in the United States, Canada and abr»ad. 
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